APPENDIX B:
DATA RECORD SHEETS



NASA - Jsc
- Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. i

Date: 1t l?_Sﬁ ¥
Time: 2° 20
Conditions: St 66° £

Staff: L (o 7

) Ll e Lo ;
Target Description: Projectile Description; T\:s ?”i\' Me PL" fares die K ’
—.r e hd of P—nwk‘&
Serial No, I ' Tl Projectile Dimensions: . ¥ ¥ 8T x .28
. . - . -V
Obliquity (deg.):_30° Projectile Weight (g): . {] :

3 Sabot Weight (g):
p/(‘)c’/ Tota] Weight (g): -

Gun Pressure (psi); P1:6°0 pr. 50 ,P3: (oo

Velocity Measurement:

Measurement Time (us ) Velocig (fps)
1 o -
2

Tile Damage Assessment:
Crater (Y@ Length: Width: Depth:
Volume: (Weight of Sand X Sand Density )

Tile Cracking (Y@- Describe):
A 7 6 Daf Mac €
L] . /

Comments:

~ Sane_ - ('Ilz‘TzA(x as Te5‘ﬁ¢W“ Sane 9_00{"
= Good Tk vl o Geod Ulo ot
' (¢ Fl oo Krda+ < P}mce{F o-g'p L]’G";-l;%j

- P,
¥ Mt Pr.:;,‘dr.'g I«pac‘ﬁq =2 N ] cA‘s}—{
B v

=

s TN,



NASA - JSC
Orbiter Tile Impact Testing
SWRI Project No. 06-7503-005

Test No. (SZ«

———

Date: }leflfg/

Time: .35 .
Conditions: Senny, OO
Staff: oL °

Target Description: Projectile Description:

Serial No. Fl& Tl

v o "
Projectile Dimensions: . .J1X. &7 X .25
Obliquity (deg.): 80° - Projectile Weight (g): .1 9
Sabot Weight (8):
— < o & Total Weight (g):

Gun Pressure (psi): P1: 6Co p3. HO ,P3: 66O

Velocity Measurement:

Measurement Time (us) Velocity (fps)
; — — .
Ave, 995
Tile Damage Assessment:
Crater (Y/ Length: Width; Depth:
Volume: (Weight of Sand

x Sand Density )

Tile Cracking (Y/@ Describe):
No  Dama SR

Comments:

“Sare P Hy a5 Tsd ¥ - Sane spet

Ctoach TE’S‘?

> Teofecko, Clool oot
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NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No., 3
Date: lll}Sﬁg
Time: 3'oV cc
Conditions: Surny 0
Staff: LG
Target Description: Projectile Description:
Serial No. _F It Tike Projectile Dimensions: __* 81 X. §9 x.2§
Obliquity (deg.):__g0C° Projectile Weight (g): __ .1 s
Sabot Weight (g):
Vo Total Weight (g):
o

-
Gun Pressure (psi): P1:_(00 ,p2: @B ,p3. (60

Velocity Measurement:

Measurement Time (us) Velocity (fps)
: :
Ave. (66
Tile Damage Assessment:
Crater (Y/@: Length: ‘Width:____ Depth:
Volume: __ (W eightof Sand _ x Sand Density )

Tile Cracking (Y- /Scscn‘b%
(o}

Gty e L
U

Comments:

Dare Tile. @5 iw Test £2 - Sare spot-

- GTOOA. Tb«s-} &ooJ\ thom“}-s_

v




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. L{
Date: ]Lll&‘?g
Time: 3'2%0
Conditions: Sunin, N E
Staff: LG 9
Target Description: Pr.ojectile Description:
ot
- // L'
Serial No. _ Fit- T (e Projectile Dimensions: _ $ < §9 X .25
Obliquity (deg.):_ %0 ° Projectile Weight (g): .| :
Sabot Weight (g):
\/V —? Total Weight (g):
/0 0
Gun Pressure (psi): P1: 600, P2; , P3: ©00
Velocity Measurement:
Measurement Time (us) Velocity (fps)
1
2 - -
Ave. 124
Tile Damage Assessment:
Crater (Y(N)} Length: Width: Depth:

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y@ Describe):
No Dan afl

Comments: )
_Sare Tie oS Taﬁ%"; - g gs’F

- 5{ou~( ~redue s A I
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NASA - JSC
Orbiter Tile Impact Testing
- SWRI Project No. 06-7503-005

LRSS

Test No. L’ ﬁt
Date: 1&{1‘1(? 11
Time: __ /000 o
Conditions: Suany (S
Staff: Sl Y
Target Description: Projectile Description:
. ,. o
Serial No. _f 1+ T Projectile Dimensions: 37 % & X
Obliquity (deg.):_ &0 " Projectile Weight (g): __, I{ 4
Sabot Weight (g):
? 6 ° Total Weight (g):

Gun Pressure (psi): P1: GOO, P2 ¥ O ,P3: (OO

Velocity Measurement:
Measurement | Time (us) Velocity (fps)
é —_—
Ave. [SY0
Tile Damage Assessment: =
Crater (Y, Length: Width: Dcpth:-

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y@- Descﬁzc):
o Tja R e

!

" Comments:

Fare Tl o5 ‘Teﬁ"fi‘f Ay mff—

Too _ Slews - ceprot oS Toof UB




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. L\@

Date: IZqui’K

Time: 1640 o
Conditions: SuwM,_ 6&
Staff: Dilr Y
Target Description: Projectile Description:

. @ v o0
Serial No. _C (T T {e Projectile Dimensions: __* 371 X- §7 x . 2§
Obliquity (deg.):_80° Projectile Weight (g): __, l(%

Sabot Weight (g):
:2_% Total Weight (g): '

Gun Pressure (psi): P1: Go0 ,P2: f0O #, P3: GoO

Velocity Measurement:

Measurement Time (us) - Velocity (fps)
1
2
Ave. /S50

Tile Damage Assessment:
Crater (Y/N} Length: Width: ‘Depth:
Volume: (Weight of Sand X Sand Density )

Tile Cracking (Y/@— Describe):

I\JBMA?}Z—/

Comments:
T

= Ddpe :\e_, as H‘A’ \Sq e 54[)07L

— &004. T"T?{-' = Gmcj Ueloc;‘g‘-&. (-)‘0)
= ‘P:—O}-eo'h(_(_, ;(J.bd @r‘taﬂ— v
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NASA - JSC
Orbiter Tile Impact Testing
SwWRI Project No. 06-7503-005

Test No. ___g_
Date: (229[¢%
Time: [{". 3D
Conditions: __ Sunny, "o ° r
Staff; o
Target Description: Projectile Description:
Serial No. __¢ 1T T Projectile Dimensions: _§9 «. §7 k.25
Obliquity (deg.):__ 2§° Projectile Weight (g): _, Iy q
Sabot Weight (g):
7 ; s© Total Weight (g):

Gun Pressure (psi): P1: (,00,p2: 20 ,P3: L0OC

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2
Ave. 73

Tile Damage Assessment:
Crater (Y/M): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y- Describe).

N o bﬂ‘"‘l‘fy@

A

Comments:

- Suare Tl\.L o’ TcS"( (a T Hip 4;>6+

- Tes &5;\’ - 0*(




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. (p
Date: \1|Z°IZ 1y
Time: J{" 20 R
Conditions: Sanwy, 69 F
Staff: oL ¢
Target Description: Projectile Description:
. 4 ‘e o
Serial No. Tl Projectile Dimensions: _ %7 X.8/ X 25
Obliquity (deg.):__75° Projectile Weight (g): __ . .
Sabot Weight (g):

/\ —_—
__/“"7(5.0 Total Weight (g):

Gun Pressure (psi): P1: (FOO,PZ: 35 , P3: @OO

Velocity Measurement:

Measurement Time (us) " Velocity (fps)
1 _
2 -
Ave. 95

Tile Damage Assessment:
Crater (Y/@: Length: Width: Depth:
Volume: (Weight of Sand X Sand Density )

Tile Cracking (Y/@— Describe):
- Ne Da MGAL
N

Comments:

“Sane T et Test 9 - Fare Fpod

= Geed Tt - Vol 1 )




NASA - JSC
- Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. r)
Date: 12/29/7¥
Time: _j{io 5 )
Conditions:  5,,..., (% F
Staff: (- Y
Target Description: Projectile Description:
Serial No. _F\V¥ T‘\-‘: Projectile Dimensions: - 89 X. 57 x.25
Obliquity (deg.):__ 1S Projectile Weight (g): .l S

Sabot Weight (g): __
= Total Weight (g): _____

Gun Pressure (psi): P1: (00 P2: (,0 ,P3: (00

Velocity Measurement:

Mesdsurement Time (us) Velocity (fps)
1
2
Ave, 12N

Tile Damage Assessment:
Crater (Y/@. Length: Width: Depth:

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/I@— Describe):
~ Ne Varerl

=

Comments:

= 50!\; g\'& TA.U_ QY ‘Tr‘;‘k’ﬂ-% - Nl GF&('

= Good  Texk - Velsw i, (4')? £05)




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. g

—— e

Date: 1¥24[9%

Time: jO:4S .

Conditions: Snhm (¢

Staff:

Target Description: Pr;)jectile Description:

Serial No. FIFTule Projectile Dimensions: - &K. ¥7 K. 25
Obliquity (deg.):_ 15° Projectile Weight (g): __ .{f G

S Sabot Weight (g): _
ﬁ Total Weight (g):

Gun Pressure (psi): P1: 00, P2: |00 al ,P3: GoQ

Velocity Measurement:

Measurement Time (us) Velocity (fps) ’ h
; — — i
Ave. (oG - o {
Tile Damage Assessment: _
Crater% Length:_ Width: ' Depth: ’
' Volume:____ (Weight of Sand _____ x Sand Density )

Tile Cracking @N — Describe): o ‘
s DAGAAM‘HM O\C (oqé‘;ﬂi /0 C/"a ‘_
~ Song (/ocﬁ'\?; has cone oF‘Fd

Comments: ‘ '
“sre FH Tile a5 Test 4B ~Same spet |

~ (oo d Terk - (qes .L Ve lo city [+ 6 s ) !

‘ = S {




NASA - JSC
- Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. C?

Date: J2129/1 Y
Time: {13 S .
Conditions: Sunng N
Staff: DL Y
Target Description: Projectile Description:

. _ . » .
Serial No. E [+ Tl Projectile Dimensions: 37 X . ¥7x258
Obliquity (deg.): {7 Projectile Weight (g): _.\( g

5 2 ! Sabot Weight (g):
2.3 Total Weight (g):

Gun Pressure (psi): P1:_Cod,P2: |9 ,P3: (oo

Velocity Measurement:
Measurement Time (us) Vclécitl (fps)
)
- Ave. W
Tile Damage Assessment:
Crater (Y/Q): Length___ Widm: Depth:
Volume: ____ (Weightof Sand ____ x Sand Density __ )

Tile Cracking (Y/@— Describe):

[4

A 'Damaz;/e/

Comments:

= Zsne Toe o Tert S - sine <ot

= leood Tet « hick (Jo] /)7 L)




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo. /O
Date: ll)&?ﬁ%
Time: ()1 HO -
Conditions: Scamni ) /
Staff; DL U
Target Description: Projectile Description:
Serial No. _F ¥ T~ Lf Projectile Dimensions: _« 57 X- 87 x.25
Obliquity (deg.): ¢7 Projectile Weight (g): 'l§

Sabot Weight (g):
M Total Weight (g)

Gun Pressure (psi): Pl: @GO, pP2: <5 , P3: QOO

Velocity Measurement:

Measurement Time (us) Velocity (fps)
’ 1
2
Ave. 7Y

Tile Damage Assessment:
Crater (Y/@: Length: Width: ' Depth:

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y@— Describe):
No Toim 4yl

Comments:

"56:—* T—'-Q/ ~ 5‘1% S{,)o(} <5 Te?“f?

- C““'U/'} Vst ‘C‘row/{; \}CIOC;]LVH




NASA - JSC
- Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. Z (
Date: ﬁ-_lm

Time: _ )10 o,
Conditions: 5%:\#\‘\1 r)‘; /:
Staff: IRC

Target Description: Projectile Description:
Serial No. FY¢ Tle_ Projectile Dimensions: __-87 x. 87 x.25°
Obliquity (deg.): €7° Projectile Weight (g): Mg
Sabot Weight (g):
230 Total Weight (g):

Gun Pressure (psi): P1: @60, P2: LOO ,P3: GO0

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2
Ave. )

Tile Damage Assessment:
Crater (YR): Length:____ Width: Depth:
Volume:______ (Weight of Sand — _xSand Density ____ )
Tile Cracking@N — Describe):
0.

14 ”GQ/\CL {)Qj.lbm'.m&%u-f\l Og (Oa\\'ﬁilj

Comments: _
~ g T a7 Tesd FE - sape St

~ C’ZQ‘:(’ —(fb\' = (}‘00& \}{\QC\‘\\J ('1‘ 57)




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. P

Date: )2[3014%
Time:  jp:.00 , .
Conditions: __ Swany (b5

Staff: L
Target Description: Projectile Description:
4 o 'r [
Serial No._F1t Tile Projectile Dimensions: _- 87 X. €7 X.25
Obliquity (deg.):__(7° Projectile Weight (g): _. n%
A 5 Sabot Weight (g):
% 23 Total Weight (g):

Gun Pressure (psi): P1: ©90 pa. /00 p3, ¢o0

Velocity Measurement:

Measurement Time (us) Velocity (fps)
2 ,
Ave. (790
Tile Damage Assessment:
Crater (Y/K)} Length__ Width: Depth:
Volume:___ (Weightof Sand _____ x Sand Density )

Tile Cracking @/N ~ Describe):
/,QS ae'«q gDo[aﬁw:w/ﬁm\ o( Coq&{nq

J *
~ SOM-!- C&aHoj Lors C«/onq Cd’g—cf' &'F b&{Qr\-nq IL(°"J
~ 174

Comments:

-~ Good Tt - Gond Veloity (- gogs) hEX

~

Tetest Crack: "q
s ‘!?”Vﬁccugﬂs Hiss: n\g



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 13
Date: )2/30/7%
Time: _ :20 o
Conditions: Suncy (o7
Staff: DG 7
Target Description: Projectile Description:
- l! I e
Serial No. Srg_Th i Projectile Dimensions: __$7 A. & fx.2S
Obliquity (deg.):_ &0~ Projectile Weight (g): _. {1 .
Sabot Weight (g):

"\
/ :300 Total Weight (g):

Gun Pressure (psi): P1: GOO, P2: 15 ,P3: (00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 . -
Ave, S52

Tile Damage Assessment:

Crater (Y/N): Length: ' Width: Depth:

0 o Volumer T T (Weightof Sand ____~ x Sand Density )

Tile Cracking (Y/N — Describe):

/\/O bar"biyg&,

Comments:

Sare W.Q,éf Test /¥ — sare 5/0'7L_

— QDOJ Teﬁj( Uels 01‘\"(‘&; C+{52 %)

\




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. Ml

Date: |7¢/38 ?g

Time:  Ji:i0 ' o
Conditions: Senny, (97
Staff: DL 7

Target Description: Préjectile Description:

R [ o7 ‘
Serial No. _En T‘LQ: Projectile Dimensions: __. 87 X §7 X.2S
Obliguity (deg.):__ (O Projectile Weight (g): _ .1\ N :

A Sabot Weight (g): ____
M Total Weight (g):

Gun Pressure (psi): P1: (900,?2: KX , P3: (00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
: — —_
Ave., A
Tile Damage Assessment:
Crater (Y/(ﬁ&): Length: Width: - Depth:
Volume: _ (Weightof Sand ____ x Sand Density ___ )

Tile Cracking (Y/ @ — Describe):

‘

- No —DQM@;\»}T—Q/

Ao m
Comments: - Pt v Pt ,
~ pNedd oo Te - T 7 \}O/

- ()nu(ﬁ Tcs“rj - Goooa VO{OC;\'SC'f'd-S (595)

——



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo. |2
Date: lZiBoﬁg
Time: ) 0:45
Conditions: Seenn  GH°
Staff: _ LG, Y
Target Description: Projectile Description:
. L} v "
Serial No. _ ENRTI(e. Projectile Dimensions: __ .87 X. 87 x.25
Obliquity (deg.). — (0 Projectile Weight (g): _. \\g_
: Sabot Weight (g):
— \/; >° Total Weight (g):

Gun Pressure (psi): P1:  00()P2: 6O ,p3: OO

Velocity Measurement:

Mcésurement Time (us) Velocity (fps)
’ E— —
Ave. N 5»‘—55 200
Tile Damage Assessment:
w « ‘
Crater@N): Lengtho .9 Width:_|. | Depth:0. 13
Volume:______ (Weight of Sand x Sand Density __ )

Tile Cracking (Y/N - Describe):

C ts: At
ermen Petist Crodeiny Pf@

N\t efor — Pudic o
i 77




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. lSA
Date: quqf

Time: (t-00

Conditions: Scars 67"
Staff: DLz’
Target Description: Projectile Description:
4 t ” “«
Serial No. £ry T o ‘ Projectile Dimensions: __ .87 K. §7 X.25
Obliquity (deg.):_ &0° Projectile Weight (g): __. Hg_
Sabot Weight (g):

g Total Weight (g):

Gun Pressure (psi): P1: 600, p2: 6O ,P3: (00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave. 2 ZEO

Tile Damage Assessment:

o

I vt
Crater @N): Length:_. 14 Width:_ ]35S Depth:_, 127
Volume: (Weight of Sand X Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

Sare Tia g Tsh 1S - Nows Sk

~ froed Test - (rood Vc,lo&{;’ (= 4o fs )

Prelst Candein —
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NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. L
Date: lyﬁ»oﬁg
Time: /oy
Conditions: Sunny,  6S°
Staff: LG Y
Target Déscription: Projectile Description:.
g
Serial No. FIf Trle Projectile Dimensions: . 57 X-87 K. 28
Obliquity (deg.):_ 0° Projectile Weight (g): _ .t
q ght (g _%_
Sabot Weight (g):
— 200 , Total Weight (g):

Gun Pressure (psi): P1: (OOQ ,P2: /oo |, P3: 0

Velocity Measurement:

Measurement Time (us) Velocity (fps)
Ave. — SWC s 1500
Tile Damage Assessment: . |
Crater@\l‘): Lengthzz-_q_ - Width: [} O“ Depth:@_ai
Volume: _ (Weightof Sand ____ x Sand Density ___ )
Tile Cracking @N — Describe): E,T\, Crac¥C  fypa croiw
Comments:

- Sainge ‘r:L( as Tef'ffla ~-Heo 5m'f

~ N Trmaeerl - ?rc-\f?c;?cf‘




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. __}_é&

Date: P—lﬁaﬂg

Time: __ /020 o
Conditions: Sunry [0S
Staff: DL
Target Description: Projectile Description:
Serial No. \'\'WU/ Projectile Dimensions: K14 87 K. 25
Obliguity (deg.):__ G0 ~ Projectile Weight (g): _. 1\ q
Sabot Weight (g):
- o Total Weight (g):

30
Gun Pressure (psi): P1:_(,00,P2: {00 ,P3: 600

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 -
Ave. — 3“‘5 s 1500

Tile Damage Assessment:
13 I vt
Crater @N): Length:_ /- d Width:_ /- & Depth:_0 - R
Volume: {(Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

S y  Patel
Comments: . Prtest € ;hf—a O. .
~ e Fue i ?h_&ﬂ’-“ cting

=~ No Teicae
JU




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo. |l ™
Date: _1d 50}53
Time: J0:20 o
Conditions: Suniy b6
Staff; DL(r”
Target Description: Projectile Description:
7 W . 174
Serial No. Tile Projectile Dimensions: _ 81 K. §7 x. 25
Obliquity (deg.):_©0 Projectile Weight (g): ST
Sabot Weight (g): _
B 30° Total Weight (g):

Gun Pressure (psi): P1: @00 p2: /00 p3. (,00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
, — S
Ave. [ CS
Tile Damage Assessment:
Crater @N): Length: _&“ Width: /. { Depth:__. A6 )
Volume:____ (Weightof Sand ___ x Sand Density ___ )

Tile Cracking (Y/N - Describe):’

Comments: | . ' Pt o,
-— ga% _hu av TO }’(F [(DA oML SPC+ ﬁ)g
~ Gosd Tesk - (3s0d Velo cl’\“g

~ At A !




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo. ZZ

Date: _|2 /39 15

Time: _ /'35
Conditions: 7 Clowd Y (ggo
Staff: SL{r Y
. Target Description: Projectile Description:
. if ' "
Serial No. Era_T o Projectile Dimensions: _- 97 _X. §7X 25"
~ Obliquity (deg%: s50° Projectile Weight (g): _. /! <
P Sabot Weight (g):
M Total Weight (g):

Gun Pressure (psi): P1: 600 | p2; /"/ ,P3: (OO

Velocity Measurement:

Measurement Time (us) Velocity (fps)
:
- Ave.  __S1G
Tile Damage Assessment:
Crater (Y/@: Length:_ | Width: . Depth:
Volume:_____ (Weight of Sand —— _xSand Density ___ )

Tile Cracking (Y{{)~ Describe):
N 4] D o 6«,5“‘2—'
v

Comments: ] -
“Sang Tow g5 [est®/3 - Sane <pet

~ (ood Tesk - Veloci b (30100 cosy

PR

BRI
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NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

_ Test No, 153
Date: !2139!?8

Time: j:40 R
Conditions: PC 6%
Staff: bLGe
Target Description: Projectile Description:
re I e
Serial No. g;*? T Projectile Dimensions: %‘? X.§I%.28
Obliquity (deg.):_5© Projectile Weight (g): AN
, Sabot Weight (g):
- 4 Total Weight (g):

Gun Pressure (psi): P1: 6°© p2: 25 ,P3: 0O

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2
Ave. 799

Tile Damage Assessment:
Crater (Y@: Length: /é_cj Width: M Depth:
Volume: (Weight of Sand x Sand Density )

Tile Cracking @N — Describe):

.%z«\x-‘?SLzoﬁ o{‘ca, \De.im]anOv\ O‘F Coatng
> 3

Comments:
-S4l -\TLL o5 Test ) - Sang Sﬂo"f'

~ 6(000( Test— Good L/e{u_:h‘L




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

, Test No. [ |
Date: \zlgoﬁg

Time: 200 o
Conditions: [® -&°F
Staff: — {x
Target Description: Projectile Description:
Serial No. Tle Projectile Dimensions: _. §7x. €7 ¥.2€
Obliquity (deg.):_5 © Projectile Weight (g): __ - I 4
N\ Sabot Weight (g):
—2 { g o° Total Weight (g):

Gun Pressure (psi): P1: 600 | p2: (O ,p3. (00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2
Ave. — %\-CS s 1200

Tile Damage Assessment:

¥l or "
- Crater @N}: Length:_ . g Width:__/./ Depth:_. 23
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments: .
“some T o5 Test#]§ - arces '3@6"1'”




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. [ QA
Date: _| 2[30!%/
Time: _ 245 o
Conditions: PC (& F
Staff: ‘ L
Target Description: Projectile Description:
. f 4" <
Serial No. _Ers T le Projectile Dimensions: _.87 X. 87X .28
Obliquity (deg.);_50° Projectile Weight (g): .\t &
Sabot Weight (g):
’ 70" _ Total Weight (g):

Gun Pressure (psi): P1: (OO ,P2: (O | P3; (0O

Velocity Measurement:

Measurement Time (us) Velocity (fps)
i .
2 . -
Ave,. g5

Tile Damage Assessment:

tf o o
Crater @N): Length: a9 - Width: /. O Depth: 0. X
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N — Describe):

‘ Ap-,;r % hde im csoh«j
Comments: \Pr&\r&_)r Coveles ~ ¥ \Nnky

~ Too  S[os - 2dve




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. \C(%
Date: |3 o[ 18
Time: __ 23 5§~
Conditions: @ GH°
Staff: oL &
Target Description: _ Projectile Description:
Serial No. £r2 T‘UL/_ Projectile Dimensions: _ . £T kK87 x.25
Obliquity (deg.):_ > © Projectile Weight (g): ___.11g
Sabot Weight (g):
— q o° Total Weight (g):

Gun Pressure (psi): P1: @OO, P2: (pO , P3: 600

Velocity Measurement:

Measurement Time (us) Velocity (fps)
= -
2 . -
Ave. IE]

Tile Damage Assessment:
e f N
Crater @N‘): Length:_. Width:_/- ¢ Depth:__.12

Volume: (Weight of Sand x Sand Density ___ )

Tile Cracking (Y/N - Describe):

’

Comments:

- Dame. T 05 Te:{' ﬁ(ﬁ;\ — NES 5{)5“(7

= Too Slod

~ edop
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NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo. | C/

Date: \‘Ll?f"! 3

Time: 2'4S~
Conditions: Sy G7

2]

Staff: L ¢
Target Description: Projectile Description:
Serial No. _F\f Tils— Projectile Dimensions: _. %9 X.89 ¥-2F%
Obliquity (deg.):_$© Projectile Weight (g): .11
‘ Sabot Weight (g):
K 4o Total Weight (g):

Gun Pressure (psi): P1: @O, p2: 70 ,P3: (OO

Velocity Measurement:

Measurement Time (us) .- B Velocitv (fps)
: — S
Ave. 455
Tile Damage Assessment: .
Cratcr@/N): ) Length: LO_ - Width:;i Depth;__ - ! '
Volume:_____ (WeightofSand ___ x Sand Density ____)

Tile Cracking (Y/N — Describe):

Comments: TH% Poteles
- PHJE@S\- wa}\c<} - .

~ Too Slow |

- Vrglectily - Raiak-i U Si b4
o * 1 ’ /




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. IC\ D

Date: 12|30 qu?
Time: 3.o00 o
Conditions: Su-y (&
Staff: DU
Target Description: Pz:ojectile Description:

gbﬂ T‘.k{ “f ” (r
Serial No. M Projectile Dimensions: . §7 X-89 x.2J
Obliquity (deg.): S0 ° Projectile Weight (g): __. i\%

Sabot Weight (g):

j%; Total Weight (g): __

56
Gun Pressure (psi): P1: (000 , P2: % , P3: 600

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave. RO

Tile Damage Assessment:

£ - e . "
Crater @N): Length:_/-© Width: /-] Depth:__» !
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments: ' e, o )
— Pmt/s‘{‘ CrOcLC‘Mcf H\JLO

« Good Tt - Gond Velacls, /4572 65)

PR

S—
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NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. <0
Date: ‘2(3022 8
Time: 302 )
Conditions: Seany. b&
Staff: Dl (Y
‘Target Description: Projectile Description:
Serial No. E%) T\ Projectile Dimensions: _ %7 K.§7 X.2€
Obliquity (deg:_ s0° Projectile Weight (g): _‘\q
Sabot Weight (g):
2 10° Total Weight (g):

Gun Pressure (psi): Pi: (o0 P2 / ﬁO , P3: (000

Velocity Measurement:

Measurement Time (us) Velocity (fps)
) — |
Ave. y/rien
Tile Damage Assessment:
Crater @N): Length: 0-9 Width: /05 , Depth: -
Volume: ___ (WeightofSand ____ x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

~ Sane Tiw e Test 19D - Neee 5‘94:"('

- TOD s(ouJ




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. o OA
Date: \ZZBOJC!ES
Time: 3. $
Conditions: Sunny (=& °
Staff: Sl
Target Description: | Projectile Description:
. [ 20 t
Serial No. _F1t Tl Projectile Dimensions: __ S 9X. §7X. 28
Obliquity (deg.):_S0° Projectile Weight (g): - l\%
Sabot Weight (g):
\/ (L{éo | Total Weight (g):
1.0

Gun Pressure (psi): P1: (OO ,P2: && ,P3: (OO

Velocity Measurement:

Measurement Timc (us) Velocity (fps)
1
2

l

Ave. — av< S5 1500
Tile Damage Assessment:

[ 1 it
Crater : Length:_|.O Width: {H Depth: o. Y

Volume: (Weight of Sand X Sand Density ____)

Tile Cracking (Y/N - Describe):

| ert?
Comments:
Pt Cuales V*'\@

~ No TMGC“U




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. H0B
Date: 123 Z’ﬁg
Time: : _ o
Conditions: Sueny (&
Staff: D= 7
Target Description: Projectile Description:
. a " f
Serial No. FH‘ i Projectile Dimensions: . %/ X . ‘??K' 25
it (e v T T . ) {
Obliquity (deg.);  S¢ Projectile Weight (g): ! g
Sabot Weight &:
qoa Total Weight @

Gun Pressure (psi): P1: GO0, P2: [0 p3: Goo

: Velocity Measurement:

Measurement Time (us) Velocigg (fps)
1
2
Ave, 1094

Tile Damage Assessment:
Crater (Y/N): Length:_[.© Width: (.2 Depth:: « 28
Volume: (Weight of Sand X Sand Density __- )

Tile Cracking (Y/N — Describe):

Comments:

720¢ T o5 Test 20A - res Sl

Joo  Sla)




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. o0

Date: M

Time: 2:4% .
Conditions: Sun oy G
Staff: Bl 7

Target Description: Projectile Description:

Serial No. FHT\LQ/_ Projectile Dimensions: .67 x.87x.25
Obliquity (deg.): s o° Projectile Weight (g): ¢ 1l 9
Sabot Weight (g):
— 7 0° Total Weight (g): ,

Gun Pressure (psi): P1: @oo,PZ: {10 p3. OO

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2
Ave. T  Sled 250

Tile Damage Assessment:
i
-~ Crater (Y/N): Length: 94 Width: /.| Depth:__¢ 3G

Volume: (Weight of Sand x Sand Density )
Tile Cracking (Y/N - Describe):

At
Comments: S/ g 2 et
C Pelol e . B |

- /\fﬁ Tf“rv (0N ~

s,



NASA - JSC
~ Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. o2 o>

Date: \2{3!{?%

Time: 9:2 5
Conditions:___((owdy,  (;2°
Staff: wols

Target Description: Projectile Description:

Serial No. _F1t Tle Projectile Dimensions: . 1 X -§7 X. 25
Obliquity (deg.):_5© Projectile Weight (g): -1 g

1\ Sabot Weight (g):
\/ L{@O Total Weight (g):

Gun Pressure (psi): P1:(G00 | p2: /0O ,P3: 60O

Velocity Measurement:

Measurement ‘ Time (us) Velocity (fps)
1
2
Ave. /0%

Tile Damage Assessment:
¥ i~ Y4
Crater @N): Length: [.O Width: [. 2 Depth:_. S
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

‘-5«% Tz(,cv al Tc“f'(' 20C - Neod 5;0’{’

~ Jeo S Jowd




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. )Og

Date: 12!31 g«

Time: Q25

Conditions: Clody G2
Staff: Yy (— v

Target Description:

Serial No. _F I+ T1{e

(o]

Projectile Description:

Projectile Dimensions: ,%9 . §7 x.2F

Obliquity (deg.): s0° Projectile Weight (g): M g
Sabot Weight e:
S L

Total Weight (g):
/

C
Gun Pressure (psi): P1: (00, p2: Gy p3. (00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 - <5
Ave, — ESW’

Tile Damage Assessment;

[

Crater@N): Length: {-1 . Wideth:_[- 2 Depth: .50

Volume: (Weight of Sand X Sand Density )

Tile Cracking (Y/N - Describe):

1§00

f
Comments: ) AﬁLEO _ Z
-] »c,‘b/i‘k C el ~q : /

/\[O Teacon -

[P

ey

[ e

m———y
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NASA - JSC
Orbiter Tile Impact Testing
SWRI Project No. 06-7503-005

Test No. 20 F—

Date: \212{{78/
Time: _g .4

Conditions: C(auf(g\, G 2"
Staff: B M

Target Description: Projectile Description:

Serial No. _F 1t 7o Projectile Dimensions: ~ 91 X.§74. 25
Obliquity (deg.):_50® Projectile Weight (g): «
Sabot Weight (g):

:% | Total Weight (g):

Gun Pressure (psi): P1: (00  p2; [£0 ,P3: 600

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2
Ave. 1520

Tile Damage Assessment:
!

! : V' o
Crater@/N): Length: [y Width:__ /. Depth: '17’7

Volume: (Weight of Sand x Sand Density )
Tile Cracking (Y/N - Describe):

Comments:

~ Scne (1o s Tt 2061 ew S ps’f—

= boed Tt - Geod (}docfh; 4’/(— 7O £45 )

Prfot Crack “

w5 ]



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. Q {
Date: | ro i%
Time: '9:45 .
Conditions: Cleody 50" F
Staff;
Target Description: Projectile Description:

‘ FH’ . " "o
Serial No. €% ) Lo Projectile Dimensions: _{ X/ X/
Obliquity (deg.): ' Projectile Weight (g):

Sabot Weight (g):
— /f,&:% ° Total Weight (g):

a—

Gun Pressure (psi): P1: GO , P2: ] 7 , P3: o0

Velocity Measurement:

Measurement Time (us) Velocity (fps)
*‘1 -
2
Ave. __33%

Tile Damage Assessment:
Crater (Y/@ Length: Width: Depth:

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N — Describe):

Comments:

_Fir Tile

Ttnded Vi aity 400 (—¢2 s)

— Mo 7@mao€




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. R
Date: (2//°[1%
Time: /0.00
Conditions: Clé‘_cﬁg, SO.
Staff: .
Target Description: Projectile Description:
. Y] w v
Serial No. _F# T ng Projectile Dimensions: | X! x|
Obliquity (deg.):_ 8¢ Projectile Weight (g):
Sabot Weight (g):
_':_:___/f%'} Total Weight (g): _.é4

Gun Pressure (psi): P1: (p00 , P2: 3&' , P3: A%Y

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2
Ave. __ 670

Tile Damage Assessment:

Crater (Y{N)! Length: Width: Depth:

Volume: {(Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:
~ Sane. Tilp a5 toyb 2l

- Ir\ljn[i;,ﬂ b-([oti\-;; gOO%pS' ("’30)

N o how@g@ v




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. o? 3
Date: ]2/{0/?9
Time: o' 20
Conditions: Clewd o
Staff: il
Target Description: Projectile Description:
: v " 1
Serial No._F1T Tile Projectile Dimensions: /X ) X |
. + e —_-—a_ - - . -
Obliquity (deg.):_$8 "~ - Projectile Weight (g): E
Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): P1: 600 ,p2: SO ,p3; ©90

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1 .
2 - -
Ave. —N97

‘Tile Damage Assessment:
Crater (Y} Length: Width: Depth:

Yolume: (Weight of Sand X Sand Density ___ ) A [

Tile Cracking@N —Df;scribe): E , '
- §r1645€ ero“( F;rmj - C)C‘t{niirg {;’b“'\ S
e ,vmﬁ‘n{;, hole (QG& mi«\) 7

Comments:

- Sen T as Tesk 22

~ 1 beatd Uels is,  ja60 /= 53 fps )
-~ NU DGHM J - l
~ Good S0k
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NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 24 E

Date: \ll io !ch

Time: [).50O

Conditions:

Staff:

Target Description: Projectile Description:

Serial No. £ "j_.__T‘ L‘:‘ Projectile Dimensions: __| FAPIk
Obliquity (deg.):_ 8O Projectile Weight (g):

Sabot Weight (g): _
Total Weight (g): _.GY

Gun Pressure (psi): P1: QOO,PZ: 195, p3: Goo

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 e —
Ave. e 8\,{, < = JY¥0O

Tile Damage Assessment:

~co 5‘“—““"“‘"‘ \"U"\-C,'LSV"(

Crater @ N): Length: Width: Depth:_
Volume: {(Weight of Sand x Sand Density )
Tile Cracking @N — Describe): « w
C o add ~, D“’\ﬁ.p@ 30 Lo-:j)( /.5 w?fl{,
/ E 4
Comments:

~Sanp \\—ftzl_, o § 28D

- Mo Vefoc, i,

-~ Pfe_ Jrv\f/;"jt»—cy

- No rﬁKCUNIAle



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 21" F

Date: “[lol(f?

Time: /.00 ) ,

Conditions: Roiny SC f

Staff: ~

Target Description: Projectile Description:

Serial No. _£ng Tl Projectile Dimensions: __| X 1 X!
Obliquity (deg.): o - Projectile Weight (g):

- Sabot Weight (g): :
{;t) Total Weight (g): _.4- -

Gun Pressure (psi): P1: b ©0 , P2: (75“ , P3: 600

Velocity Measurement:

Measurement Time (us) _'Velocigy. (fps)
; -
Ave. [738%
Tile Damage Assessment:
Crater (Y/N): Length:_ Width:_____. Depth:
Volume: (Weightof Sand ______ x Sand Density ___ )

Tile Cracking @N — Describe): . o
ReGr delomisdion 2.0 X 2.5

Comments: AS 24E
~ Dave Dl - ro{vﬁeﬂ b ng o~ 2PO'IL

=~ G Test

= Slshtly Mile - Ueloe !ty
o/ s

rd
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NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 9) L{
Date: I?/io] 4
Time: [1:00
Conditions: - ¢ loucﬂ.tj < é)oF
Staff: -
Target Description: Projectile Description:
Serial No. £/ T Lﬂo Projectile Dimensions: __} X[ ¥/
Obliquity (deg.):_ 89 Projectile Weight (g):

Sabot Weight (g):

Total Weight (g): _ ©f
Gun Pressure (psi): P1:(60 , P2: ?0 , P3: C; 00

Velocity Measurement:

Measurement Time (us) Velocity (fps)

1
_ Ave. \ i ]S %

2

Tile Damage Assessment:

Crater (Y/Q)} Length: Width: Depth:

Volume: (Weight of Sand x Sand Density )

Tile Cracking ((QN — Describe):
RCCw be,(cf-\ ‘ n.aé‘q e

Comments:

- Sore Yo @) Tisf 22

- bk, fd l/b/oa'{?, /6 00 (\—wma )




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo. BE A8
Date: 12«[ 10/7%

Time: _ /i (o
Conditions:
Staff:
Target Description: Projectile Description:
. o g

SerialNo. F'YTile Projectile Dimensions: )X 1'' x|
Obliquity (deg.):_%¢* Projectile Weight (g):

Sabot Weight (g):

Total Weight (g):

|59

Gun Pressure (psi): P1:(,00 ,P2: 2% ,P3: (00

Velocity Measurement:

Measurement Time (us) Veloci )
2 — E—
Ave. 1>\
. -File Damage Assessment: |
Crater (Y/N): Length: | Width: Depth:
Volume:___ (WeightofSand ___ x Sand Density )

Tile Cracking @N — Describe): W,ﬂ

Pr—

- ReBG p{amav

Comments:

- T ) Veloc by [oo ¢ps (“’ 2?3&’6 :

= Pite Hoh Prebest YPhoby was L] ®35

Viedes¥ Cracky
v I T\



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. < '7‘ C
Date: _[2//9/ 78
Time: /(-3 0 .
Conditions: Ciuw/ﬂvg‘, So°F
Staff:
Target Description: Projectile Description:
Serial No. Ev hoy T (-OQ Projectile Dimensions: _ [ X/ X /
Obliquity (deg.):_E 9 Projectile Weight (g):

Sabot Weight (g):

Total Weight (g): . (Y4
Gun Pressure (psi): P1: (OO p2: 220 p3: (0O

Velocity Measurement:

Measurement Time (us) : Velocity (fps)
1
2 - -
Ave. 15Y%

Tile Damage Assessment:
Crater (Y/Q) Length: Width: Depth:

Volume: (Weight of Sand x Sand Density )

Tile Cracking @/N — Describe):
RCEQ*}‘H&( Ot = Jmﬂ—ﬁ‘gbﬂ
&

(roed Ul Leaok's Pa ivedoy

~ Tﬂt&hd Uz(oclx}? [L00 CﬁS (/5\6/‘? ﬁr)
~ Meu ve - '

Comments:

- ?N’}‘rc{i'z‘( Sv\a[ce_ UP

N g




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Tesf No. 2 L{ D

Date: \lffoqugl

Time: _ J11'4§ .

Conditions: 50 F

Staff:

Target Description: Projectile Description:

Serial No. _€r¢ T\ Projectile Dimensions: _ ]~ K ( X 1
Obliquity (deg.):_¥0 Projectile Weight (g):

Sabot Weight (g):
Total Weight (g): _. &M

Gun Pressure (psi): P1: (,00,p2: 200 p3. (0O

Velocity Measurement: ‘

Measurement Time (us) Velocity (fps)
1 -
2 -
Ave. ———

Tile Damage Assessment:

Crater (Y/@ Length: Width: Depth:
Volume: (Weight of Sand x Sand Density )
Tile Cracking @N — Describe): e ,,le/( , to ]j ’
RC (= Bcar»a(/s,( ) 1S L""" Fh ' f
i
Comments: \E

S«M e a5 2MC
~ o uC["L;}-—g
- PF‘*‘M—‘—'{HL& V'f?reka wp e P:'t_c:c,f?
— ’\}; Tmacond d~ LL I
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NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 92 5

Date: 12[/01 g &

Time: 29SS )

Conditions: Ra~y. So°

Staff: v

Target Description: Projectile Description:

Serial No. _£r¢ Tl Projectile Dimensions: _ /. X/ X/
Obliquity (deg):_ 75° Projectile Weight (g):

Sabot Weight (g):
Total Weight (g): _.¢Y

Gun Pressure (psi): P1: 400 ,P2: [B ,P3: (60

Velocity Measurement:

Measurement Time (us) Velocity (fps)
: — E—
Ave. #70
Tile Damage Assessment:
Crater (Y/Q): Length: Width: Depth:
Volume:______ (Weight of Sand —_ xSand Density ____ )

Tile Cracking (Y/N - Describe):

Comments: )
= SQM TLLL aF QC.# - SCfug 5()0’#

T2l (el (Foo 6\ top

— beood Sho

- /U() DQMG(?‘C




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. o2 (o
Date: \Zl‘olc‘?
Time: ('S¢
Conditions: RBowy ST F
Staff:
Target Description: Projectile Description:
Serial No. Fi+ Tl Projectile Dimensions: _ ) X ¢ X!
Obliquity (deg.):__?5° Projectile Weight (g):

Sabot Weight (g):

Total Weight (g): __, &Y

Gun Pressure (psi): P1: (00 ,P2: YO | p3: (o0

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2
Ave, o %vn s

Tile Damage Assessment:
Crater (Y/N): Length: Width: - Depth:
Volume:____ (Weight of Sand X Sand Density )

Tile Cracking @\I Describe): o« )
— belﬁf\(~ﬂ.ﬁ“~°~f\ ]25- O’F!q )

<
S00Lp

NO C oo~ X LQFF
o/

Comments:

—s«m\ Pt it AL A §MqL

R P | V“:-Loc,-"ﬁ‘, 00 loo

— /\/o Ve ls ‘!},

o

—_ Ao .Lr\n.Ccr\{

P«tﬂ't:’)\_ CA——OcLCrMS

ot w‘i_ls@f\ }



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 20 A
Date: |2 [10/1§
Time: 2.0
Conditions:
Staff:
Target Description: Projectile Description:
Serial No. <"§2 Tle Projectile Dimensions: _| X! X!
Obliquity (deg.):_25™° Projectile Weight (g):
Sabot Weight (g): __
Total Weight (g):

Gun Pressure (psi): P1:_600,P2: 4O ,P3: Goo

Velocity Measurement:

Measurement Time {us) Velocity (fps)
1

2

Ave. 536 £p5

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments;

- Geoof Tof

~ Mo qu ag X




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. Q 17

Date: (21/0!73

Time: /140
Conditions: R ey S o® F
Staff:
Target Description: Projectile Description:
Serial No. __F1t Tla Projectile Dimensions: __ | X[ X'/
Obliquity (deg.):_ 25 ° Projectile Weight (g):
Sabot Weight (g):
— °
15 Total Weight (g): _6Y

Gun Pressure (psi): P1: 660 ,P2: 90  Ppa: GoO

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave. fode2 |

Tile Damage Assessment:

Crater (Y/N); Length: Width: Depth:
Volume: (Weight of Sand _x Sand Density )
Tile Cracking % — Describe): )
C,dai";l ‘6'*1-%“:1—-\ /25 X 2.5
Comments:

- 4000'@ Test | vel.

F\,—T\"’/ﬁ‘\_ . CNOLC g

N



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. Q g
Date: [%jtof 7¥
Time:
Conditions:
Staff:
Target Description: Projectile Description:
Serial No. £ng Tl Projectile Dimensions: _{ X [ _x !
Obliquity (deg.):_ 75" Projectile Weight (g):
Sabot Weight (g):
—_—
-—\_4/ Total Weight (g): 61

Gun Pressure (psi): P1: 600 pP2: |75 P3: (oo

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave.
\/d.t.}ror— Pordehe  ISSE &5
P&rerA S 2e: _‘//”)(‘ 20«/\/ 5‘? "
Crater @@. Lcngth: ’ Width: Depth: —_—

Tile Damage Assessment:

Volume: (Weight of Sand x Sand Density )

Tile Cracking @J — Describe):
S\—o«-— (hqc_,l’ﬁ >( et IV\,PG-_—B-?L

Comments:

“Tognded Gl of (1600 fo)

- Pr\oﬁ cbgﬂ’(-g BF‘OLCQ [N

~ RS *




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. Q 8 A

Date: \71(0148

Time: .
Conditions: Clondy 80
Staff:
Target Description: Projectile Description:
Serial No. é@ T\ Projectile Dimensions: __ | X | X
Obliquity (deg.):__75° - Projectile Weight (g):

: Sabot Weight (g):

Total Weight (g): _. 6% _

Gun Pressure (psi): P1: {60 ,P2: /1S , P3: 600

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1 -
2 -
Ave. 1365

Tile Damage Assessment:
Crater (Y/N): Length:_ Width:_ Depth:
Volume: (Weight of Sand x Sand Density )

Tile Cracking(Y)N — Describe):

Delen iagdron o £ Coalks e /.o ”)( 7.0 *
(7

Comments:

T See Tl - Same it

-~ 49.9( ]\ES'/\
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NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No, 2 0 B
Date: /Z%Mg Al
Time: [:3©
Conditions:
Staff:
Target Description: Projectile Description:
Serial No. g:} T LC Projectile Dimensions: / X! X!
Obliquity (deg.):_25 ° Projectile Weight (g):

Sabot Weight (g):

Total Weight (g): _.(f

Gun Pressure (psi): P1: 699, P2: | 75 ,P3: G000

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 - _ .
Ave, _ IS

Tile Damage Assessment:
Crater (Y/N): Length: Width: Depth:
Volume: (Weight of Sand X Sand Density )

Tile Cracking @N — Describe): . ..

Comments:

~ Sgyote T‘Le [} }gA — \D(%} ?}Fc-f_

~ Goorl rt_['{i‘ P/‘c:ec‘\lg MLCQ i,.ﬁ

e 10{'\\:/(@ Prd e JMQ Iﬁrpao’ﬁ




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. ;2 6(

Date: ! %Jto[1%
Time: 2-1% i o
Conditions: 2o 4 yg £
Staff:
Target Description: Projectile Description:
Serial No. __€-4 T\ Projectile Dimensions: _|_ X\ X !
Obliquity (deg.):_ ©7° Projectile Weight (g):
- Sabot Weight (g): _
_ 23 Total Weight (g): __, 6

Gun Pressure (psi): P1: 6°© P2: |0, p3; (00

Velocity Measurement:

Measurement Time (us) Velocity {fps)
1
2 - ' -
Ave. 353

Tile Damage Assessment:
Crater (Y/N): Length: Width: Depth:
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

- Sere Tih w3 Tesk 25

- LM Sleey (47

‘-—PJG qu‘—x_n_%

~ GOOOQ Sh;'ﬁf




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 3 )

Date: zlf}ol?%

Time: 240 ) .

Conditions: Reim 49

Staff: i

Target Description: Projectile Description:

Serial No, €rs T+ le Projectile Dimensions: _| KXV X\
Obliquity (deg.):_ (9° Projectile Weight (g):

Sabot Weight (g):
Total Weight (g): NA
S

_ 3
Gun Pressure (psi): P1: ¢°° p2. %8 ,P3: Goo

Velocity Measurement:

Measurement Time (us) Velocity (fps)
;
- Ave. —_— vesS 500 hp=
——
Tile Damage Assessment:
Crater (Y/N): Length: Width: Depth:
Volume:_ (Weight of Sand __x Sand Density )

Tile Cracking @N — Describe): ) )
Telan ing B [0 X Jo

{

Comments:

~ Ttodd Velocl,  soogs

- [ 4
;‘qn—\ TlLQ ~ Sgeeg = /"n'C_g

- /\Jo Fnacerd ~ Bad T~ oo
v




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 5 oA

Date: % 10/&5’

Time: .

Conditions: Ry UE f

Staff: Y

Target Description: Projectile Description:

Serial No. _Erq T L Projectile Dimensions: [ X )~ X/
Obliquity (deg?):__(o 7 Projectile Weight (g):

Sabot Weight (g):
Total Weight (g): _. &

Gun Pressure (psi): P1: Go® ,p2: 3& p3. 60

Velocity Measurement:

Measurement - Time (us) Velocity (fps) -

1 - !

2 - -
Ave. —— wf

Tile Damage Assessment:
Crater (Y/N): Length: Width: Depth: J

Volume: (Weight of Sand x Sand Density ) ;

Tile Cracking @\I — Describe): B
\fr_r—aLL 7/\.,‘,56 Wk / Ld""’j C:'Lf/\qﬂﬂ{}}l_“.}_:t{
d ¥

Comments:

- 5@*{_, T;;’LQ, — /\,/(3-\3 5—(96'7‘—

.-.NO T/Ha,gt\f\_} , V3 UC,AO’{'(‘/L




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo. 0B

Date: 3Lg{°ﬁ?

Time: )
Conditions: Rewwr HEF
Staff:
Target Description: Projectile Description:
Serial No. é;é Tile Projectile Dimensions: /X | X [
Obliquity (deg.):__ (9. ° Projectile Weight (g):
Sabot Weight (g):
s 39 Total Weight (g): _.¢0

Gun Pressure (psi): P1: ( 00,P2: >& ,P3: GO0

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1 ‘ ]
2 - -—
Ave. G34

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:
Volume: (Weight of Sand x Sand Density )
Tile Cracking — Describe): “
Mow:nmhm\ /O K;'O

Lo 55 o'(' C‘?U’l\""'g‘

~spell Tle 45 304 _sare st

N vctec;% Q—m) ‘




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 3

Date: \2_};01(,8

Time: ) . P
Conditions: Reony, g
Staff: Y
Target Description: Projectile Description:
Serial No. [+ T LQ_. Projectile Dimensions: /- © X 1.0 x\.0
Obliquity (deg.):_67° - Projectile Weight (g):
Sabot Weight (g):

Total Weight (g): b

Gun Pressure (psi): P1: 60 pa. 90 , P3: o0

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave. ]33

Tile Damage Assessment:
Crater {Y/N): Length: : Width: Depth:
Volume: (Weight of Sand x Sand Density )

Tile Cracking @\I — Describe): o t
| L25  x 2,35 x O.25 heep
]

Comments:

_ Govod TCS{’

— Vt—‘.“ Clq‘&i k?j ‘FPS
[

Pr\ ‘-«_j‘#\ C.,«a‘c,it)
=



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 31
Date: }llMl &g
Time: .
Conditions: Recny.  UE g
Staff: 4
Target Description: Projectile Description:
. v " or
Serial No. _Fl¥ T. Lﬂ Projectile Dimensions: l /< [ X '
Obligquity (deg.):. 67° Projectile Weight (g): .
Sabot Weight (g):

Total Weight (g): _ b

Gun Pressure (psi): P1: (00 ,P2: | ¥ O ,P3: (,0b

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave. ;|S51

Tile Damage Assessment: «
/' '5_ "

Crater (@D: Length: 2 75 Widﬂlt% Depth:_'_l"/_

Volume: (Weight of Sand x Sand Density ___ )

Tile Cracking @\I — Describe):

Comments:

-~ gcm& T‘)Q ey \T(SR— 3(— Newd 5,90'{;
~ Grosol Test  velow i — "




NASA - JSC
~Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 3_3

Date: _[2[¢{9§
Time: §.30 .
Conditions: 432 Q,al..ﬂ
Staff: !
Target Description: Projectile Description:
. o ¢8 [£1
Serial No. FIF Tela. . Projectile Dimensions: KXt
Obliguity (deg.):__ &0° Projectile Weight (g):

Sabot Weight (g):
Total Weight (g): __.C

Gun Pressure (psi): P1: 9 p2: |¥ ,p3:. (OO

Velocity Measurement:

Measurement Time (us) Velocity (fps)
; —
- Ave. __4sL
Tile Damage Assessment:
Crater (Y/@: Length: . | Width: Depth: |
Volume:_____ (Weight of Sand x Sand Density )

Tile Cracking (Y@ Describe):

Comiments:
- N o D aNGVJ,’%Q/
T Geod Test
?r\ ke Fledc s

lo L&



NASA - JSC
- Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. iL{
Date: \L‘“’l‘fs

Time: Y30

Conditions: Rei~  H(&F
Staff: i
Target Description: Projectile Description:
Serial No. _ HT T L‘j-— Projectile Dimensions: _| X 1 X|
Obliquity (deg.):__ & * Projectile Weight (g):
. Sabot Weight (g):
ﬂ ® Total Weight (g): _. &

Gun Pressure (psi): P1: 600 JP2: 3 5 ,P3: GO0

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 - - T
Ave. SW“ = FOOFP

Tile Damage Assessment:
Crater (N): Length: Width: Depth:
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

— Tdended Ue]. 500 fps

e TS
~ Scune T'l(-{q}—T!iJCSvS:; Spoet

- N Trecer—— /0 T e 00/




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 3% A
Date: 12419 1€
Time: Y40 -
Conditions: Realay  He%i-
Staff: v
Target Description: - Projectile Description:
Serial No. T \} T k:_ Projectile Dimensions: _[_X 1 X\
Obliguity (deg.):__ (00 Projectile Weight (g):

Sabot Weight (g):

Total Weight (g): _. G

Gun Pressure (psi): P1: (000 ,p2: 35 p3; (00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1 N

2
Ave. 305 ;PS

Tile Damage Assessment:

w

Crater@N): Length: é O Width:_[. 25 Depth:_. 2J
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe);

Comments:

= G"’ct/( SL\UJC’,(/ I'

-_— .

Pralist- Cvade s
M
O.



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 5
Date: | ¥ (Ol‘[}{(
Time: 4% {0
Conditions: Redme 46 £
Staff: i
Target Description: Projectile Description:
Serial No. _F(t Tle Projectilé Dimensions: I X1 X1
Obliquity (deg.):_ € © Projectile Weight (g):
Sabot Weight (g):
> 3 30° Total Weight (g): _ . G

Gun Pressure (psi);: P1: 600 , P2: 70 ,P3: (500

Velocity Measurement:

Measurement Time (us) Velocity (fps)
_l :
2
Ave. /240

Tile Damage Assessment:
Crater @N): Length:_o. 25 Width:_{ V& Depth:_- #0-
Volume: (Weight of Sand X Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

— GOO(Q TCJ"JN/ \/c [c:\.J\‘/

- Rﬂtod‘t‘(é S‘Zj(:'}'l(/'-‘) CMLiﬁ"( —~0k

?,—r,fq'?' CI‘QCK

\\ —
O/,.



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. BCO
Date: \l!bof@g’

Time:

Conditions: Ro.~y-

Staff: .

Target Description: Projectile Description:

Serial No. 1+ T'(LQ, Projectile Dimensions: _| X X
Obliquity (deg.):_ 6O " Projectile Weight (g):

Sabot Weight (g): _
_ \_—_/20/0- Total Weight (g): __« &

Gun Pressure (psi): P1: (oo L,P2: [0 ,P3: (oo

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1 . e
p)

Ave, 09065 § (550 ‘Q’—Y

Tile Damage Assessment:

tt

e
Crater @\1): Length:_3-0 Width:_/, O Depth:;s__g__

Volume: (Weight of Sand x Sand Density )
Tile Cracking (Y/N — Describe): y
Delencnation) 50 ¢ 2.0
Comments: _
~Nes FlE Toe

= Tnwded Vel jgoobes (

— N9 Tha roa)

?m FC’?ST”C”Q C/IK =z

|~
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NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 36 A
Date: )2Z{c/‘{§’
Time: J'4 5~ .
Conditions: yg© f
Staff:
Target Description: Projectile Description:

. .t ‘r
Serial No. _F |+ T Projectile Dimensions: _/ X1 X/
Obliquity (deg.):_ (0° Projectile Weight (g):
Sabot Weight (g):

Total Weight (g): C

Gun Pressure (psi): P1: (00 ,P2: | 50 ,P3: (60

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 ——_—
Ave. _ 1183

Tile Damage Assessment:
Crater @\1): Length:_o- s Width:_/.5 Depth: O-5
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments: . ‘
~ Sare DWW a5 36 2w GG

- P"Olau\LLt_ .D»e -<-r\ ST 2 S/Shf
|

- &..cﬂ Test




NASA - JSC
Orbiter Tile Impact Testing
SWRI Project No. 06-7503-005

Test No. 2 r‘)
Date: {1{u|4F
Time: 2 .
o ~
Conditions: 43 Rl -
Staff: Y
Target Description: Projectile Description:
Serial No. F T, L(- Projectile Dimensions: __/ X { X/
Obliquity (deg.):_50° Projectile Weight (g):
'_ Sabot Weight (g):
Yo ° Total Weight (g): &

Gun Pressure (psi): P1: Goo ,P2: |S p3; 0O

Velocity Measurement:

Measurement Time {(us) Velocity (fps)
1
2

Ave. vk z

Tile Damage Assessment:
Crater (Y/@ Length: : Width: : Depth:
Volume: (Weight of Sand x Sand Density ___ )

Tile Cracking (Y@— Describe):

Comments:

s Sane 7"[’( T S eapnr Sfo’fl‘ oS Terd ?J

~ NO />arvq_7,(

- 6'000( Y;.STL -




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. & 8
Date: _| Z—! " (?%
Time: q:e°
Conditions: y3°f
Staff:
Target Description: - Projectile Description:
Serial No. F i+ ™ Lo R Projectile Dimensions: _/ X/ X
Obliquity (deg.):_£&° S© Projectile Weight (g):
Sabot Weight (g):
7 Yo Total Weight (2): _. G

Gun Pressure (psi): P1: G0 p2: 25 | Pp3: (500

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1

2
Ave. Z : z

Tile Damage Assessment:

o

= "
= 3,
Cratc:r@/N): Length: /-3 width: /- 25 Depth: /8

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N — Describe):

Comments: .

~ Sane T7 le Sane Spuf

~ Pr’j.-_;‘ﬁl-e, (05{_' [ J""l% 'JC,&\H-G[(“

-




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 3 7

Date: 12 |ni? i
Time: 4 (O
Conditions: Yo €
Staff:
Target Description: Projectile Description:
. ot b
Serial No. __F\ ¥ Tile o Projectile Dimensions: [ XX
Obliquity (deg.):_4g® 2 ¢ Projectile Weight (g):
. Sabot Weight (g):
- 4o’ Total Weight (g): _ .

Gun Pressure (psi): P1: 6 OO, P2: q 0 ,P3: (LOO

Velocity Measurement:

Measurement Time (us) Velocity (fps)
~——~——1 ,
2 -
Ave. 1216

Tile Damage Assessment;
ef [N} lid
Crater @N): Length: ) Width: /- / Depth:_* 5
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N — Describe):

Comments:

—~ S_Qn_f, _r:(.,e, G S TeS]”g 5 = New 9,00‘{—

~(Foo L Tt | veloibe,

Va




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. L{o
Date; \'LI‘*{C‘%
Time: @~.to . .
Conditions: -3 Renn
Staff: i
Target Description: Projectile Description:
Serial No. gr*g Vel o Projectile Dimensions: [ X X
Obliquity (deg.):_ &2 S0 - Projectile Weight (g):

, —N Sabot Weight (g):
"ﬁ_p
\)4{ Total Weight (g): _. G

Gun Pressure (psi): P1: 6 00 ,p2: [TO ,P3: (00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 _ -
Ave. = 9 wess /5T

Tile Damage Assessment:
ef ¢ te
Crater (T)N): Length: 2 -© Width:__ /-5 Depth: /8

Volume: (Weight of Sand x Sand Density ___ )

Tile Cracking (Y/N - Describe):

Comments:

—~ /\j(J Thacons - Vo (/C{




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. LIOA
Date: 2] |45
Time: 9°4o - .
Conditions: U3° Ren =
Staff: ' ~
Target Description: Projectile Description:
Serial No. Emy T-'e o Projectile Dimensions: / X1 Xl
Obliquity (deg.): 28 50 Projectile Weight (g):

Sabot Weight (g):

Total Weight (g): __.(,

Gun Pressure (psi): P1:_Goo P2: {80  p3: Goo

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2
Ave. / Q 16

Tile Damage Assessment:
L ' of

.crater@r): Length:_3¢ O Width:_/-5 Depth:__,S

Yolume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N — Describe):

Comments: )
S Sene. il of Yo ey SpT
— Bo({wlﬁﬁg BP‘U[CQ o L on-e - Ok
Ca I’\ua-.c,oN J:d( mo.}\[ 7‘-7.\',75__,_ Loy - ‘_,M
~ ,59’7.(/ é‘“an Te;"-] ‘ U.
- uw_d( Pov(fjdce “+o o(‘,u{'tfcﬁ‘;—(- Lje(,.la-lz'

ey



NASA - JSC
‘Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. L{ \
Date: |2 |2%/9%
Time: _j;:3 ¢
Conditions: Surm 685 °C
Staff: DLlx ¢
Target Description: Projectile Description:
Serial No. _F & 74 Projectile Dimensions: (% \ X
Obliquity (deg.):_§0° Projectile Weight (g): _ /.17

. Sabot Weight (g):
2//>O/1 Total Weight (g):

Gun Pressure (psi): P1: CcOd,PZ: 19 ,P3: (oo

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1

2

Ave. Y07
Tile Damage Assessment:
Crater (Y/@: Length: Width: Depth:

Volume: (Weight of Sand x Sand Density )

Tile Cracking (\@/—\?escnbbe):
o G-
0;/%

Comments:

Tsert Tuoas ¥] - cane. 5.4
 Geed Tor ] Vels
~  Jost C]mmvﬂ #5 o n CQM~N$ Vs bl




NASA - JSC
- Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. L‘ ;\
Date: _[2 !1"(??
Time: | S
Conditions: Suery 62° (
Staff: DLGe
Target Description: Projectile Description:
Serial No. __E (¢ TV Projectile Dimensions: __ %L X 3
Obliquity (deg.):_30° Projectile Weight (g): _ . 1N

Sabot Weight (g):
“:%a/' Total Weight (g):

Gun Pressure (psi): P1: @00, P2: 4oL ,P3: GooO

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1 -
2 - -

Ave. __¥09 &5

Tile Damage Assessment:
Crater (Y(R) Length: Width: Depth:
k Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y@— Describe):

~ No¢ Dcma#
3 —
Comments: _ a)T-‘Sk— H ' / ‘Oi
~  Sanre T‘\L - lowaer G ?-""'\‘\'

- Gco((é Tes 4 - GOézL Udoc,f&—‘_,
4




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. L\z

Date: ]1!1 %ﬁ ¥
Time: 110 R
Conditions: Suvvy, L2 ¢
Staff: L=
Target Description: Projectile Description:
Serial No. 1Y Ti\e Projectile Dimensions: | X | X 3
Obliquity (deg.):_%0 Projectile Weight (g): _{.1?

— -C,yob | Sabot We.ight (g):

Total Weight (g):

Gun Pressure (psi): P1: (,00,P2: {|5 ,P3: boo

Velocity Measurement:

Measurement Time (us) Velocity (fps)

1

2

Ave. __ (RS
I 24
Tile Damage Assessment:
Crater (Y/@: Length: Width: Depth:
Volume: (Weight of Sand x Sand Density )

Tile Cracking @ N - Describe): E"}
~Nery Ting CM\C a¥ Tm(&d()f Jit, ~ hf‘ J—b‘am:r\a&"fﬂv\ '

of Coakre
v}

Comments:

- No ?r‘,‘f"ﬂ(‘ ka?r'ﬂq orn /4 TI'LL_ B
- Geod Tesk - Gm% Uelorift (+2) s

S Bt al e Mel, - Ok Y -

= Pral e 61‘—;7-,-4 fog el




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

- Test No. H{—f

Date: 12)28/9%
Time: o4 S

—_——— =]
Conditions: Scmny GCO° £
Staff: DY
Target Description: Projectile Description:
Serial No. Evg hie Projectile Dimensions: ___[K1X 3
Obliquity (deg.):__30° Projectile Weight (g): __ .90

, > Sabot Weight (g):

io® Total Weight (g):

Gun Pressure (psi): P1: (00, P2: |90 ,P3: Goo

Velocity Measurement:

Measurement Time (us) ' Velocity (fps)
é -
Ave. /620
Tile Damage Assessment:
Crater (Y@: Length: = Width: Depth:

Volume: (Weight of Sand x Sand Density | )

Tile Cracking (@N — Describe):
—\;e,? S‘(ig(ﬂ{- c,wﬂ:'.hﬁ at To;‘; fJg,—c a( Tle
‘N"’ %aué.{ 7«’&‘ Tw?au?r S:U

Comments:

= Dame Th a5 Tet Y¥C - pew >pat-

~ G—aod Test "G@OJ Ue’oo:’r"\

- ijcdﬂ‘u 5(514H'/L—r 370kt v([?y~ crecleed] f?Efu-m TrmpeA--~0K
 Preirebite ¥ ain pound ot centiv of Tite

E——



NASA - JSC
- Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

L
Test No. \ 5
Date: |7llg/? §
Time: /ovO o
Conditions: Cleud,  SC
Staff: L
.Target Description: Projectile Description;:
Serial No. _£rg Tila Projectile Dimensions: [ X | X 2
Obliquity (deg.):__1S° Projectile Weight (g): _ 197
—_— Sabot Weight (g):
15 ° Total Weight (g): _

Gun Pressure (psi): P1: (, 00 , P2: | 1 , P3: oo

Velocity Measurement:

Measurement _ Time (us) ~ Velocity (fps)
1
2 _

Ave. 377
Tile Damage Assessment:
Crater (Y/ 0. Length: - Width: Depth:
Volume: (Weight of Sand X Sand Density ___ )

Tile Cracking (Y@ Describe):

Comments: )
Sine Til - Sare 5@& a5 Test Lf?

NO bgﬁ a{/ﬂ—ﬁ/




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. q (0
Date: 1218/48
Time: 102 .
Conditions: Clocdg  $Y
Staff: -G i
Target Description: Projectile Description:
Serial No._Erg T\t Projectile Dimensions: ___ 1K\ % 3
Obliquity (deg.)._ 15 ° Projectile Weight (g): _{.77
Sabot Weight (g):
—>75° Total Weight (g):

Gun Pressure (psi): P1: 600 p2: H & ,P3: (00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
: — E—
Ave. ¥53
Tile Damage Assessment:
Crater (Y/@: Length: Width: ~ Depth:
Volume:_____ (Weightof Sand __ x Sand Density _ )

Tile Cracking (Y@— Describe):

Comments:

= Sare. Til,  Sere Spot g5 Test Y5
- Mo ‘Dmﬁffi/g-

ud u&(ocf(‘\-y (+U53 GPF>

e



NASA - JSC
Orbiter Tile Impact Testing
SWRI Project No. 06-7503-005

™
Test No. 1 /
Date: \2‘\82‘7?
Time: [O! 406 o
Conditions: Clood e SV F
Staff; SLG ‘
Target Description: Projectile Description:
Serial No. _Erg Tt Projectile Dimensions: _ | X | X 3
Obliquity (deg.): NS ° Projectile Weight (g): _ /.97
; Sabot Weight (g):
% \/> © Total Weight (g):

Gun Pressure (psi): P1: ©©0 yP2:_[Z20 ,P3: (6O

Velocity Measurement:

Measurement Time (us) Velocity (fps)

i

2 _—

Ave. 451
ot cdde
Tile Damage Assessment: BV e
1 V/ @ ‘F I fr

Crater @N): Length: 3.1 Width: /- 3 Depth: 0.5

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe);

Comments:

"5&1\-(,'(-:([/ - Sdre 5{70'\‘ 6> Teyt L{(o

-~ Too CwS'{’

~  Geod Test




NASA - JSC
Orbiter Tile Impact Testing
SWRI Project No. 06-7503-005

Test No. L\‘? A

Date: \15[81% ¥

Time: /o' Uo

Conditions: A OwA,‘-; 59°
Staff: ol
Target Description: Projectile Description:

< Il
Serial No. __F % Te Projectile Dimensions: __ | X\ X3
Obliquity (deg.):__ NS Projectile Weight (g):

— Sabot Weight (g): —_
\pls'v/ Total Weight (g):

Gun Pressure (psi): P1: (DOO ,PZ:_‘}OS , P3: é 00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2
Ave. _ R

Tile Damage Assessment:
Crater (Y/@: Length: Width: Depth:
Volume: (Weight of Sand x Sand Density )

Tile Cracking@N — Describe): /

“r{ﬂnip@m'ﬁ 0{ C.a‘-{,«,’ L= }5 Wz /.0
Stor Crackan~g 7
4

Comments;

— Graod Test ;(\M. - %8 &5)

Pefest Crac e »5

s



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. ‘*( Z

Date: 12[g| %
Time: _jo'S ¢ o
Conditions: ood . ST

7

Staff: SLG

Target Description: Projectile Description:

Serial No. _FIT T/ Projectile Dimensions: __ { X1 X 3
Obliquity (deg.):_ 7$° Projectile Weight (g): _ .97

Sabot Weight (g):
TS50 Total Weight (g): __

Gun Pressure (psi): P1:_(LOO, p2: (SO ,P3: L OO

Velocity Measurement:

Measurement Time (us) Velocity (fps)

1
Ave, __¢gRP (273

2

,_

Tile Damage Assessment:
Crater@N): Length: Width:_ | Depth:_

\ Volume: _____ (Weight of Sand — X Sand Density ___ )
Tile Cracking @’N — Describe):

~ )5 ” Oll'a J‘L{Q{\"M J-,'c,\J ~ Sery . "'
qu,'&—f:-., T"L--;at,crr ~ C“U(-‘-}, 6&_{7*’(4\
" 174 ¥

Gure off

\Qr

Comments:
~ Fame TLe (2] Tc-;"\ ‘f?‘q - NG-«J ‘7/)&‘{’

- Slod (= 229 45)
= Or-o'{.go{b;(j % élb/)/(‘;’ 4/:'/%6




NASA - JSC
Orbiter Tile Impact Testing
SWRI Project No. 06-7503-005

Test No. 4F A

Date: | 1!”‘[ 7%

Time: )iios -

Conditions: oo ‘iﬁ’ (50

Staff: DLt

Target Description: Projectile Description:

Serial No. _Evg Ti\e Projectile Dimensions: | X\ X 3
Obliquity (deg.): 7§°" Projectile Weight (g): _1.27?

L — . Sabot Weight (g):
\—ﬁ Total Weight (g):

Gun Pressure (psi): P1: Gw,PZ:Jgr,P3: Goo

Velocity Measurement:

Measurement Time (us) Velocity fps)
1
2 —_
Ave. =, (50O j‘-‘css

Tile Damage Assessment:

ol T4 7]
CrateF@\z)I Length: L"O Width: Z?? Depth: L/

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

e Pebgemed




NASA - JSC
- Orbiter Tile Impact Testing
- SwWRI Project No. 06-7503-005

Test No. L{S’B
Date: %@lt ke

Time: {(.1$ o
Conditions: C,&WJ; ad
Staff: oL
Target Description: Projectile Description:
Serial No. _Ex T e Projectile Dimensions: __\ X L X
Obliquity (deg.):__ 15 Projectile Weight (g): 4. 77
Sabot Weight (g):
(S Total Weight (g):

Gun Pressure (psi): P1: 6OO,P2: 15'5/ ,P3: Geo

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

I

~ Ave. I — G=s>
Tile Damage Assessment;
Crater (Y/@ Length:_ Width:_ Depth:

Volume:_____ (Weight of Sand

Tile Cracking @V Describe):

X Sand Density )

o

UO_; 5’![,\%’ CYC( :..5 f({' T@V e(j;‘e D( !:(_.e,
14

Comments: /ng.—j T*u\_ - Z\) 5ps*f—

p/-‘/"(-féé_/é [Q—— %‘,0

—-/‘/00 poh




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. L)g C

—

Date: |2/ lgﬁ?

Time: [p:30
Conditions: Sunrmy Lo F
Staff: DG Y
Target Description: . Pfojectile Description:
Serial No. €rg, Tl Projectile Dimensions: _1x{ x 3
Obliquity (deg.): 25 Projectile Weight (g): _ /.99
= Sabot Weight (g):
: 15 Total Weight (g):

Gun Pressure (psi): P1: &o O, P2: @ , P3: £OO

i70
Velocity Measurement:
Measurement Time (us) Velocity (fps)
1
2 - -
Ave, /1S 26
Tile Damage Assessment: Dlew ot o ; i frite

!

l( [
Crater@N): Length: 3-35 Width:_/- 2% Depth: 0.5
Volume: (Weight of Sand x Sand Density )

Tile Cracking @ N — Describe):

Comments: ‘ 5[;51\{-[& Lowe / (
~ Sine TXe _— _Sopgr nﬁdc'/ Spa’f o

= Lraed  Tert - Good Yloch, /- Dy Gs)
= Pegechle, Steed o U




[

NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. L\ a(

" Date: \'2&\5| i%

Time: J0-0©

Conditions: C/(:M—A\‘, 5‘(0 g

Staff: . o Ao
Target Description: Projectile Description:
Serial No, g W\t Projectile Dimensions: __\ %\ X3
Obliquity (degy:__ 1% Projectile Weight (2): 127 __
— Tom Weight

Gun Pressure (psi): P1: (00, p2: 20O | p3: (00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
I _

2

Ave. #4140
Tile Damage Assessment:
Crater (Y@ Length: - Width: Depth:

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/f- Describe):

Mo Ear—xagﬂ—/

Comments:

T Sane TK-L a7-' T??’\ SOA N@,‘J s-pa‘\"
~ GOOJ (/c/ac [""; f?‘ wQS) B

= NO DMG
U




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo. OO
Date: 12[12/98
Time: S'e§ of
Conditions: G (O
Staff: DL G
Target Description: Projectile Description:
Serial No. _FII Tvle Projectile Dimensions: __ 1% \ X 3
Obliquity (deg.):_ (=N ° Projectile Weight (g): (-7
T3 © Sabot Weight (g): _ -

Total Weight (g):

Gun Pressure (psi): P1: b OD, P2: HS , P3:(,00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1 -
2

Ave. 3"? a

Tile Damage Assessment:

o4 o L1
crater@N): Length:_[- ©b width:_[. 36 Depth:__. !9
Volume: (Weight of Sand x Sand Density ____)

Tile Cracking (Y/N — Describe):

Comments:

- G—ou(ﬁ- Tese’ = 5{:;L'H‘7 g&‘)L /7‘ 20 ’QD‘S> -
~ S Dahavw i :




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. S O/—\
Date: -17_|['g!73
Time:  9/S” o
Conditions: Cio--04 L 55
Staff: 4
Target Description: Projectile Description:
Serial No. _£Er T‘_U” Projectile Dimensions: __J X | X 3
Obliquity (deg.):__©7 Projectile Weight (g): __1:77
—_ 4 ° Sabot We-ight (g)‘: -
Total Weight (g):

Gun Pressure (psi): P1: (00 ,P2: 40  p3:. (0O

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1 —_—
2 - -
Ave. 723

Tile Damage Assessment:

[

[ ’ i (
Crater @N): Length: l% Width: ! : l Depth:__- 2
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments: :‘ G’“J Tesk - G’ég(/a UC[O C:(;L ( - 97 ‘C‘ES)

Peteh Coacks

Eoll



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 5!
Date: |2] \7‘({5{
Time: 4.0 5 o
Conditions: Surng 6%
Staff: Bl &
Target Description: Projectile Description:
Serial No. _ P\Y T \w Projectile Dimensions: __ | X VX 3
Obliquity (deg.):_ €7° Projectile Weight (g): _ £.99

Sabot Weight (g):
\_)?3? Total Weight (g): __

Gun Pressure (psi): P1: GO0 | P2: 10O , P3: (00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 -

ve. — S<
Ave 8% é‘?‘;ﬁg

Tile Damage Assessment:
‘e
Crater @): Length: LI‘. 0 Width: | .1 Depth:_. 21
Volume: (Weight of Sand X Sand Density )

Tite Cracking (Y/N - Describe):

Comments:

~ W Do - MV Veloely,  Prbeicgon
- Bi.'lq D&ﬂddq/& / f

AN



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. S/ Iﬂ\

Date: IZii?lqg

Time: .20

Conditions: conn,  GEF
Staff: NG
Target Description: Projectile Description:
Serial No, 1+ Tt le Projectile Dimensions: _ | XY & s
Obliquity (deg.):_&n ° Projectile Weight (g): _{. 27
\ Sabot Weight (g):
23° Total Weight (g):

Gun Pressure (psi): P1: GOS ,p2: |10 ,P3: (%0

Velocity Measurement:

Measurement Time (us) Velocity (fps)

1 -

2 - o

Ave. — HvT sS
Tile Damage Assessment: e WJY
k A’?e/ tr
Crater (Y/N): Length: 4.0 Width: [ 2. J Depth:_. 53
Volurmne: (Weight of Sand x Sand Density )

Tile Cracking (Y/N — Describe):

Comments: os Testsl
= Sam Tile ~ P Sped

- Prci‘]l'r"’IIM“NO 17!5//(/&




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 51 B

Date: 11\17}? v

Time: 4150 .

Conditions:  Surwry, £ <7

Staff: “

Target Description: Priojectile Description:

Serial No. [~ [+ Tile Projectile Dimensions: __' <" x3
Obliquity (deg.):_ &2° Projectile Weight (g): .77

Sabot Weight (g):

— LI Total Weight (g

Gun Pressure (psi): P1:(>°C  p2. /! o ,P3: 600

o

Velocity Measurement:

Measurement Time (us) Velocity (fps)
’
o Ave, _135C
Tile Damage Assessment: @L%V;& ';{“"i'.u |
Crater(@N): Lengtl*x:__q_-g_g:ﬂr . Wideth: [3 " Depth: ——-CQ_%I (
Volume:___ (WeightofSand _ _ x Sand Density ___ )

Tile Cracking (Y/N - Describe):

Good- Test

Comments:

- Prbably Test §¢ %flﬂ p@O Sir o€ El/e{oczﬁ‘-es

/‘2 r(,\-‘-ﬁk CFA;\U/D

A



ey

NASA - JSC
- Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 52—’
Date: 12|17[4 8

Time: 303 .
Conditions:  Saeiq. G5
Staff: G Y

Target Description: Projectile Description:
Serial No. FA & Tilo N Projectile Dimensions; _ X { ¥3
Obliquity (deg.):_£& 67 Projectile Weight (g): __ /-7

v Sabot Weight (g):
—> U 3° Total Weight (g): _/- 77

Gun Pressure (psi): P1: Go6 ,P2: |65 ,P3: (6O

Velocity Measurement:

Measurement Time (us) Velocity (fps)

1 _

2 -

Ave. —— %U-C £S5 = /L{O o
- Tile Damage Assessment: e ,
" “ W peslkes }L;kn, Lane
Crater@ﬂ): Length: Ij N Width: <O Depth:__~ 30 - Prﬁ’)""’“ T
. Love 4

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

~ Sdee Tile_os Tyt 56 - pews §oé+

T WNo Tﬁ,ac;o/\f“ﬂ/o UE/-’c’t), i

pk(/j—ojfl_ C.Yaoj(.(ns

A QZMA\



NASA - JSC
Orbiter Tile Impact Testing

SwRI Project No. 06-7503-005

Test No. J o4 A
Date: }150 H ¥
Time: 3" % of
Conditions: Suery 65
Staff: DG Y
Target Description: Projectile Description:

* Serial No, F1¥ Ti'\
Obliquity (deg.):_©?°

Projectile Dimensions:

% 1 X3

o Sabot Weight (g):
23 Total Weight (g):

Gun Pressure (psi): P1: G090, P2: (85 ,P3: 60O

Projectile Weight (g): _{.77 "

Velocity Measurement:

Measurement Time (us) Velocity (fps)
é
— Ave, 1350 Mk bose g
Tile Damage Assessment:
Crater ) Length:L{-—r)“g ) Width: _c&” Depth:_ ¢ 38 ’
Volume:___ (WeightofSand ____ x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

- P,-«?w{-:L Bmka L/{p - Sl &wog r(fﬁz-

VAT

~ Zede a3 E2R

LHslar



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. SQ\B
Date: (7‘\‘*&%
Time: 4'00
Conditions: Sueny, 65°F
Staff: .
Target Description: Projectile Description:
Serial No, M—; Projectile Dimensions: ___(K I X3
Obliquity (deg.):_6 7 Projectile Weight (g): /.22
Sabot Weight (g):
s 53° Total Weight (g):

Gun Pressure (psi): P1: ©00 ,p2: /20 ,P3: 60O

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1

2

Tile Damage Assessment:

WMON‘ gl/?" 7]
b ( 5_ [ "
Crater @\'}: Length: 4.0 7 width: /! Depth:_. %0
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N — Describe):

Comments:

‘éoool TES%"' &—nol )/QJQG;

_Used a> 528 Aty hih Ul iy

Pt‘ ’11 GU&*({/ S‘{"C_;,,@ A “\(/4 LW;’[C “ 7




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 53

Date: [2] ! QS’

Time: (120

Conditions: Y2 9

Staff:

Target Description: Projectile Description:

Serial No. _E(+ T Lo ' Projectile Dimensions: | X\ X 3
Obliquity (deg.):__ 6% Projectile Weight (g):

Sabot Weight (g):
__‘M Total Weight (g): _s.77?

Gun Pressure (psi): P1: (,00,P2: 20 ,P3:. 600

Velocity Measurement:

Measurement Time (us) Velocity {fps)
2 — S
Ave. H1O
Tile Damage Assessment:
Crater (Y@: Length:_ Width: Depth:
Volume:______ (Weight of Sand x Sand Density ___)

Tile Cracking (Y@— Describe):

Comments:

-~ Stre FH‘T[Q o (=51 SOA

- I‘J-e.w-) goo"\’

-~ No Damcge.

— GOQ(}Q/ T{,S(# Y




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 5 "/

Date: /ZZ/?Z?S/

Time: ;oSO 5
Conditions: CTowng 65
Staff: DLG VY

Target Description: Projectiie Description:

pe— ~ n iy te
Serial No. " {t 77(3, Projectile Dimensions: __| X! X 3

Obliquity (deg.):__(20° .. Projectile Weight (g): @ 47 7
— /-“"" Sabot Weight (g): _
% Total Weight (2):

Gun Pressure (psi): P1: 0O ,P2: 49  P3: (00

Velocity Measurement:

Measurement _ Time (us) Velocity (fps)
: - S
Ave. K03
Tile Damage Assgssment:
Crater @N ): Length: _Q_d ‘ Width: ﬁ ’ Depth: Lgd
Volume:__ (Weightof Sand ___ x Sand Density ___ )

Tile Cracking (Y/N — Describe):

Comments:
— [;;oecd 'Toer ) \)e(,oci‘f}/(
- Pesigelnle 9@5,,,& TOg e
frebest Credeingg

sl e



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. S 5

Date: 12{1]] 7y

Time: (o5
Conditions:  Swrny 65

Staff: S ¢

Target Description: Priojectile Description:

R - of
Serial No. M Projectile Dimensions: | X1 X 3
Obliquity (deg.):_6© " Projectile Weight (g): __I-7)

—_— — Sabot Weight (g):
% Total Weight (g): _J.?7

Gun Pressure (psi): P1: éOO,PZ: /{5, P3; (o0 0

VYelocity Measurement:

Measurement Time (us) Velocity (fps)
é .
Ave. 1o
Tile Damage Assessment:
Crater @N): Length: 3_‘%{ . Width: /. 5 - Depth: _Z‘i ‘QVT .
Volume:__ (WeightofSand __ x Sand Density ) :

DQHQQ& Verel blews oot e,alfa ot~ T le |
Tile Cracking (Y/N — Describe):

Comments:

~ Sape T 55 st 5S¢ - N ey 2,@1”
’Gooal TL5(’/\/{JO c‘i‘\ ‘
ALH, bl by Gos Lt Jmegel Lot - dibrs peving
1a TAagsp fﬁcar/_(x,g of d[Gt 6/{&/‘14;3‘! sttt < PNe ;Pr;H,bM .

T

/




NASA - JSC
Orbiter Tile Impact Testing
SWRI PI‘O_]eCt No. 06-7503-005

Test No. ‘) (0

Date: fll l‘?l ?8/

Time: J1-Ho .
Conditions:_ Sur-.o, 65°F

Staff: D\ <

Target Description: Projectile Description:

Serial No. iy ‘\7 Le Projectile Dimensions: XV %3 |

Obliquity (deg.):_ &°°~ Projectile Weight (g): 1
— 0 v —

Gun Pressure (psi): P1: o0 , P2: /35 , P3: (Go©

Velocity Measurement:

Measurement Time {us) Velocity (fps)
1
2 -
Ave. _ZFZBD
/386
Tile Damage Assessment: 5 f“ H jL,‘//gJ

t¢

tr le H}c -
Crater @N): Length: {7( 25 Width: o2« 75 Depth:_ - 6o l;:; q; JQ,‘, U‘_é/
i » L“‘d-LA" wtwj/e

a(‘t_q

Volume: ___ (Weightof Sand____ x Sand Density )
>€{aﬂ g e o d Cc,a,L-;
Tile Cracking (Y/N — Describe):

Comments:

Good Test celoci s [~ 34 )
- ho\vfg-vtg 50\ )f QW\N« étf(\{_“‘ Ok

SR AT Sarn—e J'(bd'

[ ,«mg—ack“ﬁ

577 ey 277



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 5 9
Date: \2 E “h%
gzﬁzxtﬁé& Y3= [ € Lok
Staff:
Target Description: Projectile Description:

Serial No. _F |+ Tlo o Projectile Dimensions: __ 1 X\ XJ
Obliquity (deg.): 0 Projectile Weight (g): _ /.72
Sabot Weight (g):

3 Ga® Total Weight (g):

22
Gun Pressure (psi): P1: 666 ,p2: 5 | p3: Goo

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 i I
Ave. — guess 400 fpr

Tile Damage Assessment:
Crater (Y/@ Length: Width: Depth:
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/@— Describe):

Comments:

,.g NG rw\c‘_goﬂ- /Z/C) DQV"LG—){

me{-_"«; t_ < "“"t&’u‘b

[] w2



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

TestNo. S 7 A

Date: ]21 "[ 75’
Time: (. (S

Conditions: y7°F
Staff:
Target Description: Projectile Description:
" Serial No. _Fif T le - Projectile Dimensions: __ [X { X 3
Obliguity (deg.):_ £ 5O Projectile Weight (g):

Sabot Weight (g):
Total Weight (g): _ /.22

Gun Pressure (psi): P1:_66¢ p2: 22 | p3; (0O

Velocity Measurement:

Measurement : Time (us) Velocity (fps)
1
2
Ave. 9P

Tile Damage Assessment:
Crater (Y/N): Length: Width: Depth:
Volume: (Weight of Sand x Sand Density )

Tile Cracking — Describe): o
el - slight clpassiont Vp oézf,ﬁ

Comments: . as S7 , +




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. = 8

Date: 12/¢ /7 %
Time: ¢ :55 .
Conditions: 43 Rainy
Staff: .
Target Description: Projectile Description:

\ P
Serial No._FAY Tl projectite Dimensions: /X 3
Obliquity (deg. )6 5 0 Projectile Weight (g): __ 1.77

-/ Sabot Weight (g):
q° Total Weight (g):

Gun Pressure (psi): P1: {00 | P2: 4s ,P3: (o0

Velocity Measurement:

Measurement Time {us) Velocity (fps)
1
2 -
Ave. __L SO

Tile Damage Assessment:

e

~ 0 .
Crater@\!): Length:_&- 9 Width:_ /"2 Depth:_- 1

Volume: (Weight of Sand X Sand Density )

Tile Cracking (Y/N — Describe):

Comments: = Gl SLof ol

ey



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. S c?
Date: _12]v]¢¥
Time: IEEYE )
Conditions: 4396 Ve
Staff: -
Target Description: Projectile Description:
Serial No. I~ ¥+ Tile Projectile Dimensionsi X | X 3 %

[»]
Obliquity (deg.):_£&zr” SO Projectile Weight (g): __ /.79
Sabot Weight (g): _
Total Weight (g): __

Gun Pressure (psi): P1:_(0d,P2: 110 ,P3: {00

Velocity Measurement:

Measurement Time (us) Velocity (fps)

1

2 ‘

Ave, o auc,g S
o0
Tile Damage Assessment: \/L/
Crater [): Length: Width: Depth:
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

Samt Tl ~ re~ Soot

= N T - Ty Ueloe b

—_ U"\Eﬂxa_ b&ﬁq% “




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. S c! A
Date: \2| %/ i
Time: _ ]0( S o
Conditions: y)°F
Staff:
Target Description: Pf'ojectile Description:
Serial No. £13 T1 (¢ o Projectile Dimensions: _ ) X ' X 3
Obliquity (deg.): 50 Projectile Weight (g): __ /-7

Sabot Weight (g):

Total Weight (g): _

Gun Pressure (psi): P1: oo ,p2: /10O ,P3: (0O

Velocity Measurement:

Measurement Time (us) Velocity (fps)
——-——1 ‘
2
Ave. HR(,

Tile Damage Assessment:
Crater @): Length: 4.5 Width: < -0 Depth:__ /- @
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

- 6'000( T<J+

= (=% fo5)

?fc,\‘u (\ C"“’U((

o



[p——

NASA - JSC
- Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 6o
Date: \"L( “ l 18
Time: [¢*30
Conditions: Y3°F  pes (o for
Staff:
Target Description: Projectile Description:
Serial No. _[ [+ Tile Projectile Dimensions: _ [X 1 X 3
Obliquity (deg.): D ©O" Projectile Weight (g): _ 1. 17

Sabot Weight (g):
Total Weight (g):

Gun Pressure (psi): P1: ¢90 p3. 200 ,P3: 600

Velocity Measurement:

Measurement Time (us) Velocity | fps)
i
2

Ave, _&

Tile Damage Assessment:

”w
f

Cratcr@N): Length: (o -© Width: 2+ © Depth:_<2-0
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

= Ned P T, (e

~ Gooof Terd

- P“fwé"to Foe bre A s \-'BJG) “eces
[ 1

~




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. B I
Date: 2 3| 1%
Time: /030 :
Conditions: C(ou& o (53° r
Staff: DLz __°
Target Description: Projectile Description:
Serial No. E H’ T Projectile Dimensions: ‘8%{- 81X x5
Obliquity (deg.): _go° Projectile Weight (g): -“9
Sabot Weight (g):
—
/OD Total Weight (g):

30
Gun Pressure (psi): P1: GOQ P2: %, p3: (LOO

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1

2
Ave. 750

Tile Damage Assessment:

Crater (Y/N) Length: Width: Depth:
Volume: (Weight of Sand x Sand Density )

Tile Cracking (K@— Describe):

NO mamj,b

Comments:

- Dane  TIU o5 Tert Q00 ~ pdecs §p°+

= Gend Test - Velocity (=50 495




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. %/ 1

Date: lz‘?’(! G%
Time: 050

Conditions: Clead, Cy®©
Staff: oL (o
Target Description: Projectile Description:

. &) of 124
Serial No. FitTle Projectile Dimensions: .%/ X &/ XAS
Obliquity (deg.):__30° Projectile Weight (g): .\l g

Sabot Weight (g):
? 70° Total Weight (g):

Gun Pressure (psi): P1: GO0, p2: {30 | p3. (oo

Velocity Measurement:

Measurement Time (us) Velocityﬁ@. $)
1
2
Ave, 1553

Tile Damage Assessment:
Crater (YQ): Length: Width: Depth:
Volume: (Weight of Sand X Sand Density )

Tile Cracking (};@ — Describe):
N O DGH alpe.

Comments:

- Senp T[tL «»  Jest #%( - Farve Spet

"GO()L T&S\L—éooci up/oa-“f';; (‘"‘//) 6"55




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

l‘,?' Test No. %)3

Date: | 3 qci

Time: Q- 20 o

Conditions: W C\ou.(g& 6S
D\ fy 7 V

Staff:

Target Description: Projectile Description:

' y 1 Y be
Serial No. E:b T‘Lt Projectile Dimensions: | X ] ¥/
Obliquity (deg.): FO° - Projectile Weight (g):

Sabot Weight (g):

—> \, 7 e Total Weight (g): g(QqS
Gun Pressure (psi): P1: boo , P2: 35 , P3: (QOO

Velocity Measurement:

Measurement Time (us) Velocity (fps)

1
2
Ave.  _ 9F0

Tile Damzs Assessment:

Crater (Y/NY Length: Width: Depth:

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/@— Describe): /\/
0 bGMG Q&

[74

Comments: f\J N
— Nud T K_e/

~  Good TooA “Velselby M~ 0 (555

— P-"O'\‘O'\—\.LL L a,cfﬂ,J T;!Zg,ﬂQ ?/‘DM - I_//‘(L( [{2Fat

L 4

/\(J)V ﬁkgw ‘I__A»{Ipﬁ ~ -.r[-"\;-’*c,wrwﬁq,
J J
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NASA - JSC
Orbiter Tile Impact Testing
SWRI Project No. 06-7503-005

Test No. k] Lf
Date: 'i {7{ 7§

Time: 2.4c ‘
Conditions: __c._4, 6t° &
Staff: Lz’

Target Description: Projectile Description:
Serial No. £ra T lo— Projectile Dimensions: _| %" x |
Obliquity (degy:_go° Projectile Weight (g): .(H%
—_— Sabot Weight (g):
Y < H -
/o Total Weight (g):

O
Gun Pressure (psi): P1: &° , P2: j(75_ ,P3: (600

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 S
Ave. 1925

Tile Damage Assessment:

Crater (Y/N): Length: Width: Depth:

Volume: (Weight of Sand X Sand Density )
Tile Cracking (Y/N - Describe):

Comments:

“Sare Tl o5 T2t No. 83 - sune 5€o+

~Preveet  Beolr ([P

- th,(ac:-vz? (“ /?7'545\




NASA - JSC
Orbiter Tile Impact Testing
- SwRI Project No. 06-7503-005

Test No. %"1 ‘A
Date: \‘ ()[ C/?/

Time: 2.9¢

Conditions: C(ow!u;,\, 65
Staff: Oilc
Target Description: Pro jectiie Description:
Serial No, E Tle - _ Projectile Dimensions: [’C_\ K
Obliquity (deg.):_80 Projectile Weight (g): e

— Sabot Weight (g):

o Total Weight (g):
—

Gun Pressure (psi): P1: 600 , P2: 180 ,P3: (X0

Velocity Measurement:

Measurement Time (us) Velocity (fps)
I -
2 —— .
Ave.  __ [T

Tile Damage Assessment:
Crater (Y/NJ: Length:_ Width: : Depth:
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/fy— Describe):

Ne Damagl .

rd

Comments:

~ ane 'T',u - GAar_ §_Qo‘%

- Good Tt - Veledby, [~ 3¢ 45)

7

?"DJH"*"‘U’ vy ﬁ}hnﬂ?}f hero e u{)




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. ™R
Date: ll‘]l 97
Time: 3-0C .
Conditions:___ Cl..dy €S
Staff; N
Target Description: Projectile Description:
Serial No. F 1+ Tle Projectile Dimensions: | ¥\ % \
Obliquity (deg.):_c° Projectile Weight (g): .(9%5
> Sabot Weight (g):
—% Total Weight (g):

200
Gun Pressure (psi): P1; G&€ , P2: W ,P3: (60

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 - -
Ave. 100

Tile Damage Assessment:
Crater é’)N): Length: -3 Width:_[. (3 Depth: 0. 10
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe): /
\[e '\‘j, SL\O“(_.(___) CH;K:\-—( - f“LCJ'\;\\L! COOTP ~C Cane. o] )(F -
Y [

Comments:

- New FH TAL

— Tw, thes Tile. inseoad o€ £, 77LL

~ Ve mhﬁ (#1410 655 )

oo d

47"\ P{_/

P/Q))'Cg(_ Cb—a ;‘Crl —{g % L/L



NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. 575

Date: | k '){Cﬁ

Time: 371§
Conditions: PC (mﬁc&w &)°
Staff: Ol 7
Target Description: Projectile Description:
. b e o
' Serial No._T'\¥ T(LL Projectile Dimensions: _} X\ %3
Obliquity (deg.):_80° Projectile Weight (g): _ £ 77 %
~ S Sabot Weight (g): __-

[O Total Weight (g):

Gun Pressure (psi): P1: (QOO,PZ: L‘;L , P3: (o0

Velocity Measurement:

Measurement Time (us) Velocity (fps)
; — _
Ave. _ 980
Tile Damage Assessment:
Crater (Y/N): Length: Width: Depth:
Volume:_ (WeightofSand _ x Sand Density ____)

Tile Cracking (Y/N — Describe): f\) ) ‘m
~ Jamec
74

Comments:

< Sant T 25 TosT SHB- pNew %OT

— Geoyd  Test ~ Uc-(ccijy ("H?O 65




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. %(0
Date: _| b(qcf
Time: 3.5 ¢ o
Conditions: G n oy g
Staff: Dbl
Target Description: Projectile Description:
. X Iad 174
Serial No. F\x e~ Projectile Dimensions: A%\ K3
Obliquity (deg.):_8°¢° Projectile Weight (g): _{L 9%
Sabot Weight (g):
B—t g Total Weight (g):
Gun Pressure (psi): P1: boO ,p2: NS, p3: (500
Velocity Measurement:
Measurement Time (us) Velocity (fps)
1 _

2 -
Ave. __ 1519

Tile Darpage Assessment :
it I ic
Crater@N): Length: & Sk Width:_{: 7 Depth:_©. L
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N — Describe):

“Uoid extundid £ T odet

-~ (Mc r-\'-:l Coﬂ:\(‘\ ~(.4 —Za,r’\o\;—{,{ﬂ Svallow, Uk ‘&

Comments:

’C}AI\—CTlLQ &STQS’% {fﬁg s S[Pa{’
~Good  Test  Vilbcty (<23 Gps)

- ’(‘o;/ wtr (8 /O{JM Gé%c@ - e sl.ffld- C-—o.pk«}:.,




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. %C(

Date: J2 Ff ! 7%

Time: ' /!00O o

Conditions: C\og.aq > GG

Staff: oL

Target Description: - Projectile Description:

Serial No. _F1T Tile Projectile Dimensions: _- 81 X.§7 x.25
- Obliquity (deg.):__62° Projectile Weight (g): _. I

Sabot Weight (g):
/ 3(\,;330 Total Weight (g):

Gun Pressure (psi): P1: (>°0  p2: 35 , P3: beo

Velocity Measurement:

Measurement Time (us) Velocity (fps)
; -
Ave. 75
Tile Damage Assessment:
Crater (Y@ Length: Width: Depth:
Volume: __ (Weight of Sand X Sand Density ___)

Tile Cracking (Y/é)—- Describe):

0 Domact

| Comments: %;1\7[0 . (
~ ?/-o*tj*‘ Cch./C;ﬂq X

- 600& Test - ij Vels (/:{B, (ﬂfS‘Cpﬂ




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. @70
Date: \2f3‘!?g

- Time: _j;.00 o
Conditions: Cood (.Y
Staff: ~ OL{x U

“Target Description: Projectile Description:
Serial No. _flt *.(e Projectile Dimensions: _ - ¥ K87 x.28
Obliquity (deg.):_672° Projectile Weight (g): _\{4
: Sabot Weight (g): __
—> cSE Total Weight (g):

Gun Pressure (psi): P1: COOO,PZ: I%O , P3: 00

Velocity Measurement:

Measurement Time (us) Velocity (fps)

1 -

2 -

Ave. __ /%00
Tile Damage Assessment:
[ 1< "
Crater @N}: Length: _- 1 Width: / d Depth:__ . 15
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

. o
~ Sare T a3 Lest S - New grp‘*Jf

- (mod Test ol slow (« 206 {p5)




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _Cf_OA_

Date: 1113!1‘1%

Time:

Conditions: C\s wi = (4°
Staff: L&
Target Description: Pr(;jectile Description:

. I ” o
Serial No. £ra_T<le Projectile Dimensions: STX ETK 25
Obliquity (deg.):__{\° Projectile Weight (g): -‘(‘_f

= Sabot Weight(g): _
,}73 Total Weight (g):

Gun Pressure (psi): P1: LOO,P2: 200 p3. 66O

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1 —_—
2 - -
Ave. ]3I

Tile Damage Assessment:

rr

Crater @N): Length: 6‘7 Width: . !S Depth: 13

Volume: (Weight of Sand x Sand Density'_)

Tile Cracking (Y/N - Describe):

Comments;

~ /\-Jc,v-“ [F-\’ T‘(_Q/

~ Tol  Slod




NASA - JSC
Orbiter Tile Impact T esting
SWRI Project No. 06-7503-005

Test No. 9001

Date: S?-P'/ﬁ g

Time: (230 '
Conditions: C\ou,J/)-,/ A

Staff: oLl ©
Target Description: Projectile Description:
Serial No. g*-.g T Projectile Dimensions: ° 81 K. 87 A5
Obliquity (deg.):_(9° Projectile Weight (g): _ /[ 2
Sabot Weight (g):
7 L4z Total Weight (g):
[

Gun Pressure (psi): P1: 600, P2: 2687 p3. oo

Velocity Measurement:

Measurement Time (us) Velocity (fps)

1
Ave. : [LH0

2

Tile Damage Assessment:
fr " " .
Crater@N): Length: /. | Width:_/. /S_ Depth:__. If
Volume: (Weight of Sand X Sand Density )

Tile Cracking (Y/N — Describe):

Comments:

e Tl as Test DA~ Med 51?0"{"

— (oo Test - eleeity (4405 )




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. q l

D;ite: lhlqc{

Time: 3-HY o
Conditions: Suney, %
Staff: Bl VY
Target Description: Projectile Description:

. o cf
Serial No. E l& T (o Projectile Dimensions: LL\ K\
Obliquity (deg.):__ &) ¢ Projectile Weight (g): _, ¢4 9

Sabot chght (g)
3 325 7
Gun Pressure (psi): P1: , P2: <5 , P3: (CUO
Velocity Measurement:
Measurement Time (us) Velocitv (fps)
1

2 —_—
Ave. 0 i f

Tile Damage Assessment:

Crater@m: Length: / ‘.751 Width: z.al DCpthIO‘—aL/
— )

Volume: (Weight of Sand x Sand Density

Tile Cracking (Y/N - Describe):

Commerits- Yr.‘b/s* Cr\co\(c, ,:(j t"\’\@

/cmc& Tect - t/eowr;,(\@(w)




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. qa\

Date:r \msci({
Time: 3:%

—_— O
COBdiﬁOﬂS: su-\—vvaS’ C,“Ci
Staff: L (Y
Target Description: Projectile Description:
Serial No. F it e Projectile Dimensions: _| %\ X'/
Obliquity (deg.):_67° Projectile Weight (g): ,(Dqg

Sabot Weight (g): __
(j%) Total Weight (g):

Gun Pressure (psi): P1: @20 p2: (90 | p3: (00

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1 -
2
Ave, /5 2(4

Tile Damage Assessment:
t s Le
Crater {Y/N): Length: 3. 35 Width:__ £+ %/ Depth: O, 40
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N - Describe):

Comments:

~Sore % Ve a3 Tet T —wew  spd

— (wod  Test ~ (elog by /"1{%’95

-—_?m;;&)\—rbl 5(((4[1\{'[&&; NN \4{[? “Vcs?» 9“/4&{'(;1




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. GI >
Date: _| h{clcf
Time: 4H\S 0
Conditions: Sl noe NO
Staff: DLl v
Target Description: Projectile Description:
Serial No. Projectile Dimensions: | X\ %3
Obliquity (deg.):_ &2° - Projectile Weight (g): /2729

Sabot Weight (g):
J—w Total Weight (g):

Gun Pressure (psi): P1: £r00 p2: 40 ,P3: (cCC

Yelocity Measurement:

Measurement Time (us) Velocitv (fos)
1
2 e e
Ave. o plo]

Tile Damage Assessment:
ol
(14 . Ly
Cratcr@’N): Length:o2 « 25 Width:_/, 32 Depth: O )
Volume: (Weight of Sand __x Sand Density )

Tile Cracking (Y/N — Describe):

e Y
Comments: S .
~ Pckest Cradeig 0 Lo

“Geod Test  Velocty (£50 @5 )

v




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

23|
TestNo. |}

Date: \k‘\ &‘\ i

Time: _*«30 5
Conditions: Saany, 20
Staff: Silx YV
Target Description: Projectile Description:
- el g L0
Serial No. € Y% Y‘L—L’ Projectile Dimensions: _} ¥ \ K3
Obliquity (deg.):_©9° Projectile Weight (g): _ /- 77
Sabot Weight (g):
> 23° Total Weight (g):

Gun Pressure (psi): Pl:éoo , P2: [75 , P3: OO

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 —_—
Ave. ulyhs o

Tile Damage Assessment:
R < 13
Crater @N): Length: 3.4 Width: L@_@ Depth:@
Volumc: (Weight of Sand x Sand Density )

Tile Cracking (Y/N — Describe):

Comments:

“Sane T a5 Teak¥I3- e 5;’OT

—‘PPO:]KO“CL brobee g - Bad Jest




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. qL[P\
Date: \&"][C[O(

Time:. : WHS b
Conditions: Sumnan, Zﬁ
Staff: Dlls”

Target Description: Prlojectile Description:

Serial No. Fiv Tlo - Projectile Dimensions: | A\ 7(3

Obliquity (deg.):_ 67 ° Projectile Weight (g): __1. "
Sabot Weight (g):
jﬁ;" Total Weight (g):
Gun Pressure (psi): Pl:@m , P2: /’7@ , P3: COO %

Velocity Measurement:

Measurement Time (us) . Velocity (fps)
1

2 —
Ave. [S20

Tile Damage Assessment: o
. 1 e 4] ¢
Cratcr@N): Length: 5.0 Width: /- Gl Depth:_(: ) _

Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N — Describe): S
Darese F,m,,(&.ﬂ 15N eﬂj& 04 Tl

Comments: A’(M Oe :/J
P At Crocleing B

~Creold  Test < Wibely [~%0 (35 ) )
~ p/‘C:r?_CP’(—Q g(’qh?(‘/; (_fﬁckc‘"d c*‘]c ,‘PGEk PVJOé/




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. New 17

Date: llﬂfi

Time: 1©-3° ‘
Condifions: Cloudy bo® F
Staff: L (o )

Target Description: Projectiie Description:
Serial No. 1% Tda Projectile Dimensions: /g dic X [0 L"“ﬁ\de/\
Obliquity (deg.):__3¢° Projectile Weight (g): _ <@y , 0% 3

- Sabot Weight (g):
— \KQ;} o Total Weight (g): ‘

Gun Pressure (psi): P1: 00 p2: (0 , P3: (60

Velocity Measurement:

Measurement | Time (us) - Velocity (fps)
é — -
Ave. __Jo%0
Tile Damage Assessment:
Crater @'N): Length: Width: Depth:
Volume:__ (Weightof Sand ______ x Sand Density ____)

Tile Cracking (Y/N — Describe): i y
0.53 dia_x_0.35" cleep
[

Aﬂ(
Comments: P;.\ '
- P (\—vc\'{-“\ - @@Mém
~ Gooc! Tesy - Yi/elo c.x'\:}/ (~ 9 Q‘)f\




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. N&\A % g

Date: ll?ﬁ%
Time: H'op

Conditions: Sunng <
Staff: LG Y
Target Description: Projectile Description:
L o
Serial No. é"; 'Tf L Projectile Dimensions: 3’/ § X .o
Obliquity (deg.):_ C Projectile Weight (g): . Ogj
Sabot Weight (g):
P Total Weight (g):

Gun Pressure (psi): P1: CO@O,PZ: /QJO , P3: (900

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1 .
2 —_— S
Ave. | 803

Tile Damage Assessment:

L4

Cratcr@l\!): Length: [0 Width:O'SCS _

Volume: (Weight of Sand X Sand Density ___ )

Depth: 0.3

Tile Cracking (Y/N - Describe):

Comments;

~ Seee T e Test BB - T SWA’}L'

/4{.‘4
P

- Gogd Test - L/e(acﬁ}’ (+ /23 &s)

-

2

C e



e

NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. NeoJ 7% A

Date: \)g‘%f

Time: - H:$ o
Conditions: Sunmy— S S

Staff: N
Target Description; Projectile Description:
. . tr ! [ ¥4
- 3
Serial No. E\Y Tl Projectile Dimensions: JE 5{"& X /‘O
Obliquity (deg.):__6o® Projectile Weight (g): __, 0%

; , Sabot Weight (g):
J‘—W Total Weight (g):

Gun Pressure (psi): P1:_ 000, P2: |H0O | p3: GGU

Velocity Measurement:

Measurement ~ Time (us) Velocity (fps)
: 1
2 -
Ave, {(g Ga_

Tile Damage Assessment:

134

) i ‘ - «
Crater @N): Length:_[.07) Width: 0. S b Depth:_(O. 3k
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N — Describe):

. par ol
- Trilest c.(,otcw;} ot

Comments:

= Veloedy, (+ 72 €05 )

— (ros\ d:rp ST




NASA - JSC
'Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. Ntuj Ciﬁi
Date: 115)??

Time: W

Conditions: {low A o et F
Staff: (o i
Target Description: Projectile Description:
. u . ¢’
Serial No. £ & Projectile Dimensions: __ /8 dia y 110
Obliquity (deg.):__30¢" Projectile Weight (g): __. 0§ '
Sabot Weight (g):
Tk Total Weight (g):

Gun Pressure (psi): Plzlooo , P2: "/O , P3: 600

Velocity Measurement:

Measurement Time (us) - Velocity (fps)

1 -

p - -

Ave. MU N~
o F&S‘\"
Tile Damage Assessment:
Cratcr@N): Length: Width: " Depth:____
Volume: (Weight of Sand x Sand Density )

Tile Cracking (Y/N — Describe):

O, 6 t‘g{;fq « 0,3 c,ée_z?r {

Comments:

- Sere. €I VG ag Test T Vew 99 - pew spals
— T At




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. _pp o Q¢ A
~, 4

Date: [ /$ /97

Time: 315

Conditions: S mry, ac®

Staff: N

Target Description: Projectile Description:

Serial No. _F i T\ Projectile Dimensions: /s _clie x_lo Lo?
_Obliquity (deg.): 3P Projectile Weight (g): __ .of 4
' : Sabot Weight (g):

—2 {7 ° Total Weight (g):

(OO
Gun Pressure (psi): P1: (;00 , p2: =25 ,P3: o0

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2

Ave. EIQ(Q

Tile Damage Assessment:

Crater@l\’): Length:__ Width: Depth:

Volume: (Weight of Sand X Sand Density )

Tile Cracking (Y/N - Describe):

0,58 die x437" dup
7

Comments:

~ C"\OO(!J \\e?f

—  Fack \j‘c\ad\?j (:i~131 577)




NASA - JSC
Orbiter Tile Impact Testing
SwRI Project No. 06-7503-005

Test No. N A CM %

Date: }fﬂ?
Time: 335

&
Conditions: Sunn, §§
Staff: ™ ( x
- Target Description: Pr.ojectife Description:
* Serial No._ €\ s Projectile Dimensions: _ 2/§_« 1.0
Obliquity (deg.):__ 30° Projectile Weight (g): of
(\ Sabot Weight (g):
? G 0 Total Weight (g):

1 4
Gun Pressure (psi): P1: (300 ,P2: 20  P3: (0O

Velocity Measurement:

Measurement Time (us) Velocity (fps)
1
2 _
Ave. 730

Tile Damage Assessment:
Crater : Length: Width: ' Depth:
Volume: (Weight of Sand X Sand Density )

Tile Cracking (Y/N — Describe):

0.6 e v 018" darp

Comments:

~ Sprt_ ’T‘:Le_ &3 Te%f\—ﬁ Nees ??/4 — N §{)s+'

~ (mod Yot Vdoady (=5 &)
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Orbiter Tile Impact Testing

Results of All Tests (Total of 131 Tests)

Test No. Projectile Velocity | Impact Angle | Damage Damage Type Damage Max. Di 1 Comments Damage Volume
Type {fps) {degrees] |{{Yes or No}) ) {Length x Wide x Depth) cubic inches

85 " x 1" x3 980 19 No it e Velocity (+180 Ips) T
86 1"x1"x 3 1577 10 Yes Shaliow Crater, Loss of Coating T2.56"x 1.7 x 011" Veloclty (23 1ps) 0.13
89 83" x .89" x 25" 785 23 No e i Velochty (-15 ips} i
S0 B9 x 83" x 25" 1400 23 Yes Craler 09"x1.2"x0.15" Too Slow Velocity 0.02
90A 89" x BY" x 25" ] 1315 23 Yes ’ Crater 0.67" x 0.95" x 0.13" Too Slow Velocity 0.04
"90B | .B9"x.89"x 25" 1640 23 Yos Shallow Crater, loss of Coaling 1.1"x 1.15" x 0.11" Velocily {+40 fps) 0.03
91 1"x 1" x it 794 23 Yes Crater 1.7" x 1.21" x 0.24" Velocity (-6 fps) 0.17
92 1T"x1"x 1" 1596 23 Yes Crater 3.35" x 1.4" x 0.40" Vel. {-41ps), Proj. Slightly Broken Up 0.67
93 "x1"x3" 870 23 Yeos Crater 228" x 1.32" x 0.27" Valocity {+70 Ips) 0.37
94 Px1nxd ~1300 23 Yes Crater 3.45" x 2.66" x 0.30" Projectile Broke Up 0.39
‘944 1" x 1" x 3" "1520 23 Yes Crater **5.02"x 1.61" x 0.65* v Velocity (-80 fps), Slightly Cracked Proj. 2.02
97 38 dia. X 1" 1000 60 Yes Crater 0.53" dia. X 0.35" deep Velocity (-9 ips}, This is the New Test 97 0.08
98 3/8 dia. X 1° 1803 30 Yes Crater 1.0"x0.63" x 0.3" Too Fast Velocity, New Test 88 0.05
*98A 3/8 dia. X 1" 1692 30 Yes Crater 1.07" x 0.56" x 0.36" Velocity (+72 fps), New Test 98A 0.10
99 3/8" dfa. X 1* ~900 60 Yes Crater 0.6" dia. X 0.32" deep No Imacon, Guess on Velocity, New Test 99 0.03
99A 3/8" dig. X 1" 866 60 Yes Crater 0.58" dla, X 0.35" deep Too Fest Velocity, New Test 99A 0.04
*99B 3/8" dia. X 1" 730 60 Yes Crater 0.62" dia. x 0.15" dasp Velocily {5 fps}), This Is the New Tes! 988 0.02
100 3/8" dia. X 1" 929 30 No e i Tesl No. 97 in NoteBook, Vel (-31 fps) renen
101 3/8" dia. X 3" 1567 30 Yas Crater 2.09" x 0.87" x 0.58" Projectile Broke Up, New Tast 101 0.27
t01A 3/8" dia. X 3" 1400 30 Yes Crater 1.6"x0.8" x 0.58" Too Fast Velocily, New Test 101A 0.24
"1 38" dia. X 3" 1317 a0 Yes Craler 1.85"x 1.08" x 0.5" Valoclly (+111 fps), New Tes! 1018 0.18
102 3/8" dia, X 3" 1317 30 Yes Crater 1.85" x 1.08" x 0.5" Velocily (+111 {ps), New Test 1018 0.18
103 3/8" dia. X 3" 1071 30 Yes Crater 1.5"x 1.0"x 0.5" Valocily (+46 fps), New Test 103 0.17
104 3/8" dia. X 3" 1250 60 Yes Crater 1.01” dia. X 0.9" deep Velocily (+50 fps], New Test 104, Proj. Slightly Broskn Up 0.15
Tufi-1 1 x 1" 3 ~1432 40 Yes Crater 1.5" dia. X .013" deep No Imacon, Guass on Velocity d
Tuli-2 1" x 1" x 1" 1575 30 Yes Delamination of Goating 2.5" ¥ 1.5" Projectila Slightly Broken Up o

* Official Test Results for Test Matrix Test No.
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Orbiter Tile Impact Testing
Results of All Tests (Total of 131 Tests)

Test No. Projectile Velocity | Impacl Angla | D ge Datnage Type Damage Max. D 15 Commaents Damags Volums
Typa {fps) {degrees} |{Yes or No}i {Length x Wide x Depth) cublc inches
.43 1" x1"x3" 1242 10 Yeas Vary Slight Cracking at Impact sile b Velocity (+42 1ps) i
44 1" x 1" x 3" 1620 10 Yles Vary Slight Cracking at Tila edge eees Velocity (+20 fps) Projectile Slightly Broken Up il
45 1"x 1" x 3" 399 15 No sravs preas Velocity { - 1 fps) semen
46 ima i x 3 853 15 No eer e Velocily (+53 1ps)
47 "2 1" xy 1451 18 Yes Crater 31 x 1.3 x 05" Too Fast Velocity 0.81
TATA Mx 1t %3 1122 15 Yes Delamination and Cracking of Coaling 1.5"x 1.0 Velocily {-78 Ips) e
48 1"x1"x3" 1273 15 Yes Dealam.Cracking, Loss of Coating 1.5" dia. Too Slow Velocity 0.05
48A 1x1"x3" ~1500 15 Yes Crater 4.0"x1.3"x0.4" No Imacon, Guess on Valocity 1.00
488 1 x1"x3" ~1500 15 Yes Slight Cracking of Tile Edgs el No Imason, Guess on Velocity il
*48C 1"x 1" x 3" 1526 15 Yas Crater **3,35" x 1.25" x 0.6" Velocity {-74 fps), Extended ta Tile Edga 0.86
49 1"xi"x3 440 23 No i il Velogity (+40 fps) anaee
50 1"x 1" x 3 920 23 Yes Crater 1.66" x 1.36" x 0.15" - Too Fast Velocity 0.09
*50A 1" x 1" x 3" 723 23 Yés Crater 18" x1.1"x0.2" Velocity (-87 fps) 0.29
51 "% 1" x 3" ~1350 23 Yes Crater 4.0"x 1.1" xQ.71" No Imacon, Guess on Velocity 2.18
S1A 1mx 1" x 3" ~1350 i) Yes Cratar ~°4.0 x 1.25" x 0.55" No Imacon, Guess on Veiocity 1.90
*518 1" x 1" x 3" 1356 23 Yes Cratar **4.26" x 1.3" x 0.63" Velocily (+356 Ips),.Exlsndad To Tile Edge 2.51
52 1"x1"x3" ~1400 23 Yes Crater 44" x 2.0" x 0.30" No Imacon, Guess on Velocily 0.48
S2A T x 1" x 3" 1350 23 Yes Crater 4.75" x 2.0" x 0.35" Too Siow Velocily 0.98
"528 Txtx 3 1588 23 Yos Crater T4.0"x 1.1 x 0.8" Velocity (-12 fps}, Extended o Tile Edge 2.59
53 1"x 1" x 3" 410 30 No Velocity (+10 ps)
54 1"x1"x 3" 803 30 Yes Crater 2.0" x 1.26" x 0.08" Valocity (+3 ps) 0.17
55 1"x 1" x 3" 1181 30 Yos Crater **3.66" x 1.5" x.75" Velocity {-39 Ips}), Extended to Tils Edge 2.01
56 "x1"x 3 1386 30 Yas Crater 413" x2.75"x 0.6" Velocity (-214 fps),Projectile Slightly Broken Up 1.83
57 1"x1"x3" ~400 30 No T e Na imacon, Guess on Velociy bl
*BIA "x1"x3" 467 40 Yes Delamination and Cracking of Coating | 0.75" diameter x 0.13" deep Velechty (+67 fps} 2.01
58 1"x 1" x 3" 801 40 Yas Crater 2.5"x1.2"x0.4" Valocity (+1 (ps}) 0.76
59 T x1"x3 ~1200 40 Yes Craler 40" x3.0"x 20" No Imacon, Guess on Velocity Hheee
“50A " x1"x3" 1126 40 Yes Crater 45" x2.0"x1.0" Velocily (-74 Ips) 2.30
60 1"x1"x3" 1432 40 Yes Crater 6.0"x3.0"x2.0" Velocity {-168 ips), Projectile Broka Up e
81 .B9" x .B8" x 25" 750 10 No e T Velocity (-50 Tps) it
82 89" x.89"x 25" 1553 10 No e o Velocity {47 1ps) s
B3 1" x 1" x " 790 10 No T e Vekicity {10 fps) nerer
B4 1"x1"x1" 1425 10 No il o Projectile Broke Up b
84A 1" x 1" x 1" 1464 10 No il e Projectile Broke Up Phaa
‘848 1"x1"x1" 1710 10 Yes Shallow Crater, loss of Coaling 12.26" x 1.63" x 0.10" Velocity (+118) .08




Orbiter Tile Impact Testing

Results of All Tests (Total of 131 Tests)

Damagse

Test No. Projectile Velocity | iImpact Angle | D ge Type a] ge Max. Dimensions Comments Damage Volume
Type {tps} {degrees]) |(Yes or No) {Length x Wide x Depth) cubic Inchas
21 "t x 1 338 10 No e e Velocily {-62 fps} shee
22 1" x 1 870 10 No e e Velocity {-130 Ips) e
23 "x1*x1 1147 10 Yes Coating Cracking one small crack Velocity (-53Ips) Jakee
24 1"x1"x1" 1108 10 Yes Delammination and Cracking él Coating 1.5" x 1.4" Too Slow Velocity nee
24B Trxt'x1 1317 10 Yes Delam., Cracking, Loss of Coating 1.0"x 1.25" Too Slow Velocity, No 24A Test 0.04
24C rximxi 1548 10 Yes Delamination and Cracking of Coating i Projectile Broke Up bk
24D 1x1"x 1" ~1500 10 Yes Delamination and Cracking of Coating el No Imacon, Guess on Velocity kbl
24E 1“x1"x 1" ~1400 10 Yes Shallow Craler 3.0" x 1.5" No Imacon, Guess on Velocity 0.15
*24F 1T"x1"x 1" 1788 10 Yes Shallow Crater, Loss of Coating 20"x2.5" Velocity (+188 ips) 0.11
25 1" x1"x1" 490 15 No Thaee s Velocity (+#99 Ips) e
26 1 x 1" x 1" -B00 15 Yes Delamination and Cracking of Coating 1.25" Diameter No Imacon, Guess en Velocity e
*26A T x 1" x1” 858 15 No ranee hhing Velacily (+58 Ips) e
27 it x 1 1221 18 Yes Shaffow Crater, Loss of Coating 1.25"x2,5"x 0.1" Velocity (+21 Ips} 0.1
28 1" x 1" x 1" 15586 15 Yes Star Crack at impact Site . e Projectiie Broke Up i
28A " x 1" x 1" 1385 15 Yes Delamination and Cracking of Coaling 1.0" x 3.0 Too Slow Velocity e
“28B 1" x " 1465 15 Yes Shatfow Cratar, Loss of Coating 2.0"x2.0"x 01" Velocily {-135 Ips), Projectile Slightly Broken Up 0.10
29 i x i 353 23 No e okl Velacity {47 {ps} e
a0 1" x1 ~800 23 Yes Delamination of Coating 1.0"x 1.0" No Imacon, Guass on Velacity
30A 11t x i ~800 23 Yes Very Smail Crack 1.0" Long No Imacon, Guess on Velocity e
*308 1T"x1"x 1" 934 23 Yes Shallow Crater, Loss of Coating 1.0"x2.0"x 0.1" Veloclly (+#134 Ips)_ 0.05
3t x 1" x 1" 1233 23 Yes Crater **1.25" x 2.25" x 0.25" Velocily (+33 fps) 0.34
32 Mxitx it 1557 23 Yes Crater 375" x1.5"x 0.4" Velocity {43 ips}) 0.64
33 Tx1"x 1" 452 30 No e el Velocity (+52 fps) s
34 Tx1mx1 ~800 30 Yos Shatiow Crater, Loss of Coating 225" x1.3"x 0.1" No Imacon, Guess on Velogity 0.05
*34A T"x1"x1" 805 30 Yes Crater 2.0"x 1.25" x 0.25" Velocity (+5 ips) 0.13
35 Txi"xi" 1240 30 Yes Crater 2.25"x 1.38" x 0.4" Velocity (440 fps), Projectile Cracked 0.47
36 171" x 1" ~1500 30 Yes Crater 3.0" x 1.0" x 0.50" Na Imacon, Guass on Velocity 0.81
*36A x1nx it 1483 30 Yes Crater 25" x1.5'x0.5" Vslogity {-117 Ips}, Projectile Slightly Broken Up . 0.58
a7 1"x1"x 1 447 40 No e e Velocity (+47 Ips) sl
38 "xi"x 1" 767 40 Yes Crater 1.5"x 1.25" x 0.38" Velocity (-33 ps), Projectile lost a small piece 021
39 "xt"x 1" 1218 40 Yes Crater 25" x1.1"x 0.5" Velocily (+16 fps) 0.65
40 1" x 1" x 1" ~1450 40 ) Yes Craler 2.0" x1.5" x0.63" Na Imacon, Guass on Valocity 0.80
*40A Tx1mx 1" 1616 40 Yes Crater 3.0"x 1.5"x 0.5 Velocity (+18 Ips), Projectile Slightly Broken Up 0.61
41 x 1" x3d” 409 10 No o i Velocily (+9 ips) snane
42 17 % 1% x 3 809 10 No s e Velogity {(+8 fps) e
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Orbiter Tile Impact Testing

Results of All Tests (Total of 131 Tests)

Test No. Proleciile Veloclty | Impact Angle | Damage Damage Type D. ge Max. Dimensions Comments Damage Volume
Type (fps) {deqrees) |{Yes or No} _{tength x Wide x Depth} cublc inches

1 89" x 89" x 25" 441 10 No Velocily {+41 [ps) Sreee
2 89" x 99" x 2571 975 10 Ne i e Velocity {+175 Ips) evee
3 89" x 89" x .25"] 1166 10 No hhiddd Aban Velocity {-34 fps) aeens
4 .89 x 89" x 25" | 1124 10 No sh- il Yelocity (476 ips) e
4A B9 x 89" x 25" 1340 18 No haus e Velocity (-260 Ips) e
‘48 89" x 89" x .25" | 1550 10 No it ian Velocity (-50 Ips) e
5 89" x.89"x 26" N 15 No e Velocity (+331 fps) higing
5 89" x 89" x 25" ) 952 15 No e Velocity {+152 fps) ki
7 .89" x 89" x 25" 1279 15 No T Velocity {+79 ps) i
8 89" x 89" x .25"| 1606 15 Yes Delamination and Cracking of Coating 1.0" Diameter Velocity {+8 fps), 0.02
] 89" x .B§" x .25 579 23 No il rrenr Valocity (+179 ips) e
10 89" x 89" x 25" 784 23 No i o Velocity (-6 fps) i
11 B9 x .B9" x .25"] 1257 23 Yes Delamination and Cracking ol Coaling 0.94" Diamster Velocity (+57 fps) el
12 .B9" x .B9" x .25" 1490 23 Yes Delam., Cracking, Loss of Coating 1.25" Diameter Velocity {(-110 Ips) 0.04
13 B9"x B89"x 25"| 552 ks No T i Velocity {+152 Ips) e
14 89" x .89 x 25" | 825 30 Ne e e Velocity (+25 Ips) g
15 89" x 89" x .25"| ~1200 30 Yas Shallow Crater, Loss of Coating 0.9"x1.1" x 0.12" No Imacon, Guass on Velocity 0.03
“15A | 89" x.89"x 25"| 1180 30 Yas Shallow Crater, Loss of Coating 094 x1.25"x0.13" Velogity {40 Ips) 0.03
18 .B9" x 89" x .25"| ~1500 ap Yes Cratar 09"x 1.1"x0.2" No Imacon, Guess on Velocity 0.09
16A .B9" x .B9" x .25" | ~1500 30 Yos Crater 1.2"x1.2"x0.2" No Imacon, Guess on Valocity 0.10
“168 ] .89"x .BI"x 25" 1805 30 Yes Crater 1.34" x 1.1" x 0.26" Velocity (+6 fps) 0.13
17 89" x 89" x.25"| 516 40 No b Srhes Velochy {+116 Ips) e
18 .B9" x .8 x 25" 789 40 Yes Delamination and Cracking of Coaling 0.66" x 0,.98" Velocity (-1 fps) then
19 89" x .Bg" x 25" | ~1200 40 Yes Crater 0.8"x 1.1" x 0.23" No Imacon, Guess en Velotity 0.08
19A .89" x .B3" x .25" 835 40 Yes Craler 09"x1.0"x0.2" Too Slow Velocity 0.05
198 .B9" x .BI" x 25" 913 40 Yas Crater 0.8"x1.0"x0.12" Too Slow Valocity 0.04
19C -B9" x .B9" x .25" 953 40 Yes Crater 1.0"x1.2"x 01" Too Slow Veloclty 0.02
"190 | .89"x 89" x.25"| 1252 40 Yas Crater 1.0"x 1.1" x 0.41" Velocity (+52 Ips) 0.19
20 89" % .B9" x.25"| 1120 40 Yes Crater 0:9"x 1.05" x 0.35" Too Slow Velocity 0.13
20A ].89"x B9*x.25"| ~1500 40 Yes Crater 10" x1.4"x 04" No Imacon, Guess on Velocily 0.17
208 88" x.B9"x .25% | 1074 40 Yes Crater 1.0"x 1.2" x 0.28" Too Slow Valogity 0.1
20C ].89"x.89"x.25"| -1250 40 Yes Crater 0.84"x1.1" x 0.30" No Jmacon, Guess on Velocity 0.10
20D 1.89"x.89"x.25"| 1084 40 Yes Craler 1.0" x 1.2" x 0.25" Toﬁ Skow Valocily 0.1
20E 88" x .B9% x .25" | —1500 40 Yas Crater 1.1"x 1.2" x 0.5" No Imacor, Guess on Velogity 0.23
‘20F | .B9"x.89" x.25"[ 1520 40 Yes Crater 144" x 1.2" x 0.47" Valocity (-80 fps) 0.24




